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NOTICE 

Enclosed  is  the  Draft  Powder  River  Regional  Coal  Environmental  Impact 
Statement.   Your  review  and  comments  regarding  this  Draft  Environmental 
Impact  Statement  (DEIS)  are  invited.   Please  direct  your  written  comments 
to  the  EIS  Team  Leader,  Bureau  of  Land  Management,  Casper  District 
Office,  951  Rancho  Road,  Casper,  Wyoming  82601.   Written  comments  should 
be  received  by  close  of  business  on  September  8,  1981. 

Public  hearings  will  be  held  in  Montana  and  Wyoming  according  to  the 
following  schedule. 


July  29,  1981 

Crawford  Room 

Natrona  Public  Library 

307  East  Second 

Casper  Wyoming 

1:30  p.m.  and  7:30  p.m. 


July  30,  1981 

Ramada  Inn 

Mullowney  Lane  and  1-90 

Billings ,  Montana 

1:30  p.m.  and  7:30  p.m. 


Written  requests  to  testify  should  be  submitted  to  the  EIS  Team  Leader 
at  the  above  address  prior  to  the  close  of  business  on  July  28,  1981. 
Testimony  presented  at  the  public  hearings  will  be  fully  considered  and 
evaluated  in  preparation  of  the  Final  Environmental  Impact  Statement 
(FEIS).   Those  comments  that  pertain  to  the  adequacy  of  the  impact 
assessment  or  present  new  data  will  be  addressed  in  the  FEIS. 

Please  retain  your  copy  of  the  DEIS.   Portions  of  this  document  will  not 
be  reprinted  in  response  to  comments  if  changes  on  that  particular 
section  are  minor. 
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SUMMARY 


This  Environmental  Impact  Statement  (EIS)  is  in- 
tended to  be  a  part  of  the  decision-making  process, 
providing  information  to  the  Secretary  of  the  Interior 
and  the  public  concerning  the  use  of  coal  re- 
sources from  the  Powder  River  Region.  It  has  been 
prepared  to  comply  with  the  Council  on  Environ- 
mental Quality  (CEQ)  regulations  issued  November 
29,  1978  (43  FR  55978-56007),  which  emphasize 
concentration  on  significant  issues  and  impacts. 
This  emphasis  sharply  defines  the  options  and  pro- 
vides a  clear  basis  for  choice  by  the  decision- 
maker and  the  public. 

Four  alternative  courses  of  action,  ranging  from 
no  new  federal  leasing,  to  offering  19  delineated 
tracts  for  lease  are  addressed  in  this  document. 
The  issue  of  primary  concern  is  the  impact  of  coal 
mine  development  and  population  increases  to 
communities.  Many  other  resource  impacts  are  pre- 
sented and  analyzed  here;  water  resources,  recla- 
mation, air  quality,  sociology,  economics,  and  rail- 
road transportation  are  of  primary  significance. 
Many  other  resource  impacts  are  presented,  but  in 
nearly  every  case,  they  are  either  insignificant  or 
are  mitigated  by  existing  regulations.  Differences  in 
impacts  are  mainly  by  degree,  rather  than  by  type. 

The  alternative  selected  by  the  Regional  Coal 
Team  (RCT)  as  the  preferred  alternative  would 
offer  for  lease  in  mid-1982  14  tracts  which  would 
result  in  an  average  annual  production  of  about  50 
million  tons.  Eight  of  the  14  tracts  are  considered 
production  maintenance. 

Other  alternatives  considered  herein  are: 

Alternative  1  (No  Action)  would  result  leasing  in 
response  to  industry  applications  under  the  provi- 
sions of  the  Department  of  the  Interior's  Coal  Man- 
agement Regulations  and  Preference  Right  Lease 
Applications  (PRLAs).  There  are  67  PRLAs  orga- 
nized into  15  groups  that  would  be  evaluated  and 
leased,  provided  all  leasing  criteria  are  met,  by 
1984.  The  analysis  of  this  alternative  shows  that 
impacts  expected  from  the  current  new  mine  devel- 
opment would  be  greater  in  magnitude  than  any 
one  of  the  three  federal  leasing  alternatives. 

Alternative  2  considers  leasing  1.5  billion  tons  of 
recoverable  coal  reserves  from  13  tracts.  The  aver- 
age annual  production  from  this  alternative  would 
be  about  46  million  tons.  An  estimated  surface  dis- 
turbance of  57,400  acres  would  result  from  imple- 
mentation of  this  alternative. 

Alternative  3  analyzes  impacts  from  the  proposed 
leasing  of  14  tracts  including  1.5  billion  tons  of  re- 
coverable coal  reserves.  Average  annual  produc- 
tion from  this  alternative  would  be  about  50  million 
tons.  Surface  disturbance  would  total  64,200  acres. 


This  alternative  offers  the  most  favorable  ratio  of 
coal  produced  to  environmental  impacts  generated, 
and  is  the  preferred  alternative. 

Alternative  4  is  the  maximum  alternative  and  con- 
siders leasing  2.6  billion  tons  of  recoverable  coal 
reserves  from  19  tracts.  Average  annual  production 
from  this  alternative  would  be  about  90  million  tons. 
Surface  disturbance  associated  with  this  alternative 
would  amount  to  83,500  acres.  This  alternative 
would  produce  the  most  widespread  environmental 
impacts  of  all  federal  action  alternatives.  Impacts 
would  be  most  severe  to  the  unicorporated  commu- 
nity of  Ashland,  Montana,  where  population  would 
increase  eightfold  by  1990. 


GENERAL  CONCLUSIONS 


The  No-Action  Alternative  would  have  impacts 
considerably  greater  than  any  of  the  other  alterna- 
tives in  this  EIS.  Most  impacts,  which  can  be  traced 
to  new  federal  leasing,  gain  their  significance  by 
magnifying  impacts  already  identified.  Therefore, 
impacts  identified  for  all  the  alternatives  differ  by 
magnitude  rather  than  type.  Magnitude  of  impact  is 
generally  proportionate  to  the  amount  of  coal  pro- 
duced. 

Impacts  in  Wyoming  center  around  the  urbanized 
community  of  Gillette  in  Campbell  County.  Gillette 
has  been  experiencing  energy-related  impacts  over 
the  past  ten  years.  Impacts  in  Montana  would 
center  around  the  rural,  unincorporated  community 
of  Ashland  in  Rosebud  County.  Unlike  Gillette,  Ash- 
land has  experienced  very  little  growth  over  the 
past  decade.  Therefore,  social  and  economic  im- 
pacts, caused  by  increased  population,  would  heav- 
ily affect  Ashland. 

All  the  alternatives,  including  the  No-Action, 
would  further  commit  the  region  to  a  single  eco- 
nomic base  (coal).  This  trend  is  well  established  in 
Wyoming  but  would  create  a  shift  in  economic  base 
in  Montana  where  agriculture  has  accounted  for  a 
significant  part  of  the  economic  base  to  date. 
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HIGHLIGHTS 


(Packer,  1974),  although  some  areas  could  require 
more  intensive  and  costly  management. 


GEOLOGY  AND  OTHER 
MINERALS 


WILDLIFE 


Coal,  oil  and  gas,  and  uranium  in  economic  quan- 
tities exist  within  the  region.  Coal  production  would 
not  generally  interfere  with  extraction  of  other 
energy  minerals  due  to  land-use  planning  con- 
straints that  minimize  resource  development  con- 
flicts. 


WATER  RESOURCES 


Leasing  of  all  19  tracts  would  have  major  affects 
on  local  populations  of  wildlife  but  minor  affects  on 
regional  populations.  Antelope  would  be  affected 
heaviest  south  of  Gillette,  Wyoming,  where  existing 
mining  facilities  are  restricting  animal  movement 
and  disturbing  habitat.  Four  hundred  acres  of  cru- 
cial winter  antelope  habitat  near  Decker,  Montana, 
would  be  lost.  Populations  of  sharp-tailed  and  sage 
grouse  would  be  impacted  on  a  local  basis. 


Impacts  as  a  result  of  new  federal  leasing  would 
be  very  small  regionally.  Loss  of  shallow  local 
aquifers  (the  coal  in  many  cases)  is  extensive  and 
would  reach  312,000  acres  with  the  preferred  alter- 
native by  1990.  Water  from  shallow  aquifers  is  gen- 
erally poor  quality  (3,000-5,000  mg/L  DS)  although 
water  more  suitable  for  human  use  is  available  and 
would  be  unaffected  by  the  preferred  alternative  at 
the  1,000-1,600  foot  level.  Increased  costs  for 
greater  pumping  lifts  and  new  well  construction  are 
associated  with  loss  of  shallow  aquifers. 


CULTURAL  RESOURCES 


Federal  and  state  regulations  protect  these  re- 
sources. Historic  and  architectural  resources  on  pri- 
vate lands  may  not  be  protected  unless  steps  are 
taken  by  local  governments  and  private  citizens. 


LAND  USE 


AIR  QUALITY 


Air  pollution  from  mining  and  indirect  develop- 
ment would  be  local  and  would  not  significantly 
affect  air  quality  except  in  the  vicinity  of  the  coal 
lease  tracts.  Localized  areas  of  impact  would  be 
near  Colstrip  and  Decker,  Montana,  and  throughout 
a  22-mile  strip  south  of  Gillette,  Wyoming. 

There  are  no  significant  impacts  forecasted  for 
the  Ashland,  Montana,  area  which  adjoins  the 
Class  I  air  quality  area  on  the  Northern  Cheyenne 
Indian  Reservation. 


SOILS,  VEGETATION,  AND 
RECLAMATION 


Lands  within  this  region  are  administered  and 
controlled  by  a  variety  of  governmental  jurisdiction, 
each  of  which  exercises  a  different  level  of  land- 
use  planning,  development,  and  resource-use  con- 
trol. Land  ownership  pattern  is  dominated  (85  per- 
cent) by  private  surface  ownership  with  federally 
controlled  mineral  estate  (split-estate). 

Land-use  patterns  are  expected  to  shift  from  agri- 
culture toward  mining  and  urbanization  without  new 
federal  coal  leasing  and  implementation  of  the  pre- 
ferred alternative  would  change  this  very  little. 
Forty-four  ranch  and  farm  operations  would  be  af- 
fected. One  operator  would  lose  his  total  holdings 
and  another  would  lose  about  80  percent.  All  other 
operations  would  be  affected  to  a  lesser  degree. 
Losses  to  the  ranches  that  would  be  substantially 
affected  would  be  offset  by  royalties  or  fees  paid  by 
the  mines  for  the  use  of  private  land. 


Soils  in  the  area  are  often  shallow,  although 
slopes  are  generally  gradual  on  a  rolling  type  ter- 
rain. Reclamation  success  has  shown  to  be  good 
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RECREATION 


Funding  for  urban  recreation  facility  construction 
and  maintenance  would  be  available.  Dispersed 
recreational  opportunities,  such  as  camping  and 
fishing,  are  restricted  somewhat  throughout  the 
region  and  the  quality  of  these  experiences  may  be 
diminished  even  further  because  of  the  expected 
increase  in  population  under  Alternative  1  (No 
Action).  New  federal  leasing  would  not  appreciably 
affect  dispersed  recreation. 

Most  of  the  mining  considered  in  this  EIS  would 
severely  alter  the  landscape.  These  lands  are  not 
given  a  high  visual  resource  classification  and  in 
most  cases  are  seldom  seen  by  persons  not  in- 
volved in  mining.  Thus,  degradation  of  visual  quality 
would  not  be  obvious. 

There  are  no  areas  of  wilderness  within  the 
region.  The  wilderness  areas  that  adjoin  the  region 
would  be  able  to  absorb  the  additional  use  antici- 
pated by  population  growth. 


TRANSPORTATION 


Wyoming    has    adequate    highway    capacity    to 
handle   the    increase   in   traffic   volume.    Required 


maintenance  is  expected  to  fall  behind  due  to  in- 
creased use  by  maximum-weight  vehicles. 

Montana's  highway  system  is  adequate  in  the 
Colstrip  area  but  will  require  major  upgrading  in  the 
Ashland/Decker  areas.  Highways  of  major  concern 
include  U.S.  Highways  212  from  Crow  Agency  to 
Ashland,  and  FAS  314  from  Highway  212  to 
Decker. 

Railroad  traffic  on  the  three  main  lines  leaving 
the  region  would  increase  by  20  percent  under  the 
preferred  alternative.  This  would  equate  to  about  50 
trains  daily  through  Miles  City,  Montana,  and  about 
100  each  through  Newcastle  and  Torrington,  Wyo- 
ming. 


SOCIOLOGY  AND  ECONOMICS 


Increases  in  population  are  expected  with  or 
without  new  federal  coal  leasing.  The  fiscal  impact 
to  communities  in  Wyoming  would  not  be  signifi- 
cant. However,  impacts  to  Montana  communities, 
Ashland  in  particular,  would  be  severe.  Rosebud 
County  would  experience  significant  shortages  of 
funds  for  county  government  and  schools  since  the 
proposed  mines  are  actually  located  across  the 
county  line  in  Powder  River  County.  Most  of  these 
impacts  could  be  mitigated  but  only  through  strong 
community  commitment  and  assistance  from  both 
federal  and  state  governments. 


CHAPTER  1 


PURPOSE  AND  NEED 


INTRODUCTION 


This  chapter  identifies  the  required  authoriza- 
tions, purpose  and  need  for  leasing  within  the 
region,  review  of  program  implementation  within  the 
region,  other  coal,  issues  and  areas  of  concern 
identified  through  the  environmental  impact  state- 
ment (EIS)  scoping  process,  and  tract  ranking. 


REQUIRED  AUTHORIZATIONS 


such  aspects  as  water  and  air  pollution,  land  use, 
cultural  and  historic  preservation,  reclamation,  wild- 
life and  aquatic  resources,  and  mine  safety  prac- 
tices. 

Each  lease  operator  is  required  to  submit  a 
mining  and  reclamation  plan  that  complies  with 
Montana  and  Wyoming  regulations  and  U.S.  Geo- 
logical Survey  (USGS)  rules  (30  CFR  211)  and 
which  demonstrates  that  economic  coal  recovery  is 
evaluated  and  that  noncoal  resources  will  be  pro- 
tected. Action  on  the  mining  and  reclamation  plan 
must  be  taken  by  the  states  and  the  Assistant  Sec- 
retary for  Energy  and  Minerals. 


The  development  of  federal  coal  resources  is 
controlled  by  numerous  laws  and  regulations  im- 
posed by  federal  and  state  authorities.  Federal  laws 
of  foremost  importance  include  the  Federal  Coal 
Leasing  Amendments  Act  of  1976  (FCLAA),  the 
Federal  Land  Policy  and  Management  Act  of  1976 
(FLPMA)  and  the  Surface  Mining  Control  and  Rec- 
lamation Act  of  1977  (SMCRA). 

The  purpose  of  the  FCLAA  is  to  provide  a  more 
orderly  procedure  for  the  leasing  and  development 
of  federally-owned  coal  than  was  set  forth  in  its 
parent  document,  the  Mineral  Leasing  Act  of  1920. 

FLPMA  provides  the  BLM  with  a  statutory  frame- 
work for  land-use  planning  on  public  lands  and  re- 
quires that  BLM  use  the  principles  of  multiple  use 
and  sustained  yield,  give  priority  to  the  protection  of 
areas  of  critical  environmental  concern,  consider 
present  as  well  as  future  uses  of  public  lands,  and 
coordinate  planning  activities  with  those  of  federal 
and  state  agencies. 

The  SMCRA  provides  for  state  regulation  of  sur- 
face mining  and  reclamation  on  state  and  private 
lands  as  well  as  on  federal  lands  under  the  terms 
of  a  cooperative  agreement.  Montana  and  Wyo- 
ming's programs  for  implementing  the  SMCRA 
have  been  approved  by  the  Secretary  of  the  Interior 
assuring  that  state  regulations  are  as  stringent  or 
more  stringent  than  federal  regulation.  In  addition, 
cooperative  agreements  have  been  approved  by 
both  Montana  and  Wyoming,  and  the  Department 
of  the  Interior.  Thus,  both  states  will  have  primary 
responsibility  for  assuring  that  standards  are  main- 
tained for  regulating  surface  mining  and  reclamation 
on  federal,  state,  and  private  lands,  and  for  assur- 
ing adequate  protection  from  environmental  im- 
pacts of  surface  mining.  State  regulations  deal  with 


PURPOSE  AND  NEED  FOR 

LEASING  WITHIN  THE  REGION 


In  June  1979,  the  Secretary  of  the  Interior  adopt- 
ed a  new  program  for  management  of  coal  re- 
sources on  federal  lands.  This  program  is  fully  de- 
scribed in  the  Final  Environmental  Impact  State- 
ment: Federal  Coal  Management  Program,  in  the 
federal  regulations  (43  CFR  3400),  and  in  Federal 
Coal  Management  Program-A  Narrative  Description. 
These  documents  are  available  from  the  Bureau  of 
Land  Management,  Office  of  Coal  Management, 
Department  of  the  Interior,  18th  and  C  Streets, 
N.W.,  Washington,  D.C.  20240. 

When  the  Secretary  adopted  this  new  coal  pro- 
gram, he  tentatively  selected  various  leasing  tar- 
gets for  the  coal  regions  in  terms  of  tons  of  federal 
coal  reserves  to  be  leased  according  to  a  selected 
schedule.  The  tonnages  contained  in  these  leasing 
targets  were  derived  from  Department  of  Energy 
(DOE)  production  goals. 

Tract  selection  for  the  Powder  River  Region  was 
conducted  by  the  RCT  at  the  January  21,  1981, 
meeting  in  Cheyenne,  Wyoming.  The  Federal  Coal 
Management  Program  calls  for  the  selection  of  the 
EIS  preferred  alternative  after  the  regional  lease 
target  level  is  named  by  the  Secretary  of  the  Interi- 
or. The  RCT  selects  a  grouping  of  specific  tracts  to 
meet  the  leasing  level  favored  by  the  Secretary. 
This  alternative  then  becomes  the  preferred  alter- 
native in  the  EIS.  Other  lease  alternatives,  above 
and  below  the  preferred,  are  also  selected  by  the 
RCT    for    EIS    evaluation.    Final    lease    decisions, 


PURPOSE  AND  NEED 


which  tracts  will  be  offered,  are  made  by  the  Secre- 
tary after  completion  of  the  EIS. 

In  the  case  of  the  Powder  River  Region,  the  final 
DOE  production  goals  were  not  available  to  the 
RCT  at  the  time  of  selection.  Therefore,  a  secretari- 
al decision  naming  a  preferred  leasing  level  had  not 
been  made.  In  order  to  maintain  the  project  sched- 
ule, the  RCT  elected  to  make  a  selection  of  EIS  al- 
ternatives they  considered  reasonable,  but  delay 
the  identification  of  the  preferred  alternative. 

The  RCT,  based  on  the  information  contained  in 
the  Tract  Profiles  (available  from  Casper  District 
Office)  and  their  knowledge  of  the  development 
area,  selected  tracts  that  would  produce  specific 
development  levels  (new  mining  operations)  in  the 
region.  They  also  elected  to  include  eight  tracts  ex- 
pected to  be  used  for  the  extention  of  existing 
mining  operations.  Specific  information  on  each 
tract  within  the  alternatives  selected  by  the  RCT  is 
shown  on  Table  1-1.  A  discussion  of  each  alterna- 
tive is  included  in  Chapter  2. 


REVIEW  OF  PROGRAM 

IMPLEMENTATION  WITHIN  THE 
REGION 


The  programmatic  EIS,  cited  above,  analyzed  po- 
tential effects  of  alternative  coal  management  pro- 
grams (BLM,  1979b).  In  that  same  year  the  Secre- 
tary of  the  Interior  selected  the  present  Federal 
Coal  Management  Program  (Secretarial  Issue  Doc- 
ument). Coal  management  regulations  were  devel- 
oped and  are  contained  in  Title  43,  Code  of  Feder- 
al Regulations,  Group  3400  (43  CFR  3400).  As  part 
of  his  decision,  the  Secretary  scheduled  competi- 
tive coal  lease  sales  in  the  Powder  River  Region  for 
1982  and  1984,  and  established  tentative  leasing 
target  of  776  million  tons  for  1982. 

Areas  considered  suitable  for  further  considera- 
tion for  coal  leasing  in  this  EIS  were  made  available 
through  land-use  planning.  The  BLM,  Casper  Dis- 
trict Office,  Wyoming,  provided  a  supplement  to  the 
1977  Eastern  Powder  River  Basin  Management 
Framework  Plan  (MFP)  in  1979  (Highlight  Review 
Area  Supplement),  and  amended  that  same  MFP  in 
1980  (Gillette  Review  Area  Amendment). 

Montana  tracts  being  considered  were  made 
available  through  land-use  planning  carried  out  by 
the  BLM,  Miles  City  District  Office,  Montana.  The 
1979  Powder  River  Resource  Area  MFP  Update 
Report  updated  the  1977  MFPs  for  the  Rosebud, 
Coalwood,  and  Decker-Birney  planning  units. 

There  may  be  a  number  of  anticipated  leasing 
actions  that  would  take  place  in  the  future,  in  lease 


sales  scheduled  for  1984.  The  Department  has  de- 
termined it  appropriate  to  state  the  information  it 
now  has  regarding  the  status  of  these  anticipated 
actions.  One  anticipated  action  involves  federal 
coal  located  in  the  Hanging  Woman  Creek  area  of 
the  Decker-Birney  management  framework  planning 
area  in  Montana.  AMOCO  Minerals  Company  en- 
tered into  agreements  with  Kendrick  Cattle  Compa- 
ny in  1977  regarding  fee  coal  and  surface  over  fed- 
eral coal  in  this  area.  The  fee  coal  reserves  are  in- 
sufficient to  support  a  long-term  operation,  and 
AMOCO  and  Kendrick  (the  only  affected  surface 
owner)  have  expressed  a  strong  interest  in  having 
the  federal  coal  in  the  area  offered  for  a  lease  sale. 
Because  of  this  interest,  an  MFP  amendment  was 
completed  in  1979  applying  the  unsuitability  criteria. 
The  Northern  Plains  Resource  Council  (NPRC)  pro- 
tested the  final  MFP  amendment  and  application  of 
the  unsuitability  criteria.  The  Montana  State  Direc- 
tor denied  the  protest  and  NPRC  appealed.  Due  to 
the  delay  caused  by  consideration  of  this  protest, 
the  Director  removed  the  areas  covered  by  the  pro- 
test from  activity  planning,  and  requested  a  new 
MFP  amendment  be  prepared  which  would  include, 
among  other  things,  the  exchange  areas  included  in 
the  No-Action  Alternative,  several  mine  extension 
areas,  and  areas  of  high  industry  interest,  including 
Hanging  Woman  Creek.  Coal  lands  found  accept- 
able for  further  consideration  would  be  scheduled 
for  the  1984  lease  sale. 

The  NPRC  in  affiliation  with  Tongue  River  Agri- 
gultural  Protection,  Rosebud  Protection,  and  Tri- 
County  Ranchers'  associations  filed  a  petition 
under  Section  522  of  SMCRA  (Tongue  River  Peti- 
tion, December  1980)  alleging  that  certain  lands  in 
Rosebud  and  Powder  River  counties  in  Montana 
were  unsuitable  for  surface  coal  mining.  A  Petition 
Evaluation  Document  is  being  prepared  by  OSM. 
The  draft  is  scheduled  to  be  available  in  September 
with  public  hearings  scheduled  for  late  October 
1981.  A  decision  is  expected  in  late  December,  and 
distribution  of  the  final  document  is  scheduled  for 
January  1982. 

In  addition  to  the  planning  being  carried  out  in 
the  Decker-Birney,  Coalwood,  and  Rosebud  plan- 
ning units  in  Montana,  planning  is  also  being  car- 
ried out  in  the  Western  Powder  River  Basin  (Sheri- 
dan and  Johnson  counties),  and  the  Recluse 
Review  Area  (northern  Campbell  County)  in  Wyo- 
ming. The  Forest  Service  is  amending  its  land-use 
plan  for  Thunder  Basin  National  Grasslands  in  Wy- 
oming. Areas  found  acceptable  for  further  consider- 
ation from  these  planning  efforts,  plus  those  delin- 
eated tracts  not  sold  in  1982,  would  be  available 
for  the  scheduled  1984  coal  lease  sale  in  the 
region. 


PURPOSE  AND  NEED 


OTHER  COAL 


Public  Law  95-554  dated  October  30,  1978  di- 
rects the  Secretary  of  the  Interior  to  consider  spe- 
cific coal  leases  along  Interstate  90  in  Wyoming  for 
exchange.  Seven  lease  holders  are  affected  by  this 
public  law.  One  lease  holder,  Texaco,  was  granted 
an  exchange  in  1980.  Three  applicants  (Carter- 
Exxon,  Gulf  Oil  Company,  and  Wyodak)  will  be  as- 
sessed in  this  EIS  under  the  No-Action  Alternative. 
Site-  specific  environmental  assessments  (EAs)  will 
be  prepared  at  a  later  date.  The  remaining  three  I- 
90  exchange  applicants  (Belco,  Big  Horn,  and  Kerr- 
McGee)  will  be  analyzed  later. 

There  are  67  preference  right  lease  applications 
(PRLAs)  in  Wyoming.  The  cumulative  impacts  of 
these  are  assessed  under  the  No-Action  Alterna- 
tive. Site-specific  EAs  will  be  prepared  on  these 
PRLAs  in  1982. 

Public  Law  96-401  authorizes  and  directs  the 
Secretary  of  the  Interior  to  negotiate  a  cancellation 
agreement  between  the  Northern  Cheyenne  Indian 
Tribe  and  parties  holding  leases  or  permits  on 
Indian  land.  An  agreement  would  provide  for  issu- 
ance of  a  noncompetitive  lease  for  lands  adjacent 
to  existing  operations  and/or  issuance  of  a  certifi- 
cate of  a  coal  lease  bidding  right  for  an  amount 
equal  to  the  investment  made  by  each  party.  The 
deadline  for  an  agreement  on  leases  was  Novem- 
ber 1,  1980,  and  permits  must  be  agreed  upon  by 
January  1,  1982.  Peabody  Coal  Company  is  the 
only  lessee  (six  leases)  affected  by  this  public  law; 
they  also  hold  three  permits.  A  settlement  agree- 
ment was  made  between  the  Northern  Cheyenne 
and  Peabody  on  October  20,  1980,  for  a  noncom- 
petitive lease  on  lands  in  Rosebud  County,  Mon- 
tana, called  the  Greenleaf-Miller  project,  which  is 
included  in  the  No-Action  Alternative.  Five  parties 
hold  the  remaining  eight  permits.  AMAX  (holding 
three  permits)  is  negotiating  for  lands  adjacent  to 
their  Eagle  Butte  Mine  or  one  of  two  areas  adjacent 
to  the  Belle  Ayr  Mine,  Campbell  County,  Wyoming. 
Consolidation  Coal  Company  (CONSOL)  (holding 
one  permit)  is  seeking  lands  adjacent  to  its  CX 
Ranch  property,  Big  Horn  County,  Montana.  Chev- 
ron Oil  Company  (holding  one  permit)  is  negotiating 
with  CONSOL  for  a  percentage  of  CX  Ranch  and 
will  request  lands  adjacent  to  that  lease.  Negotia- 
tions have  not  begun  with  the  remaining  permit 
holders-Bruce  L.  Ennis,  and  Norsworthy  and 
Roger,  Inc. 

There  are  substantial  amounts  of  economic  coal 
reserves  on  the  Crow  and  Northern  Cheyenne 
Indian  reservations  available  for  leasing  at  each 
tribe's  discretion. 


The  anticipated  production  from  Youngs  Creek 
Mine  owned  by  Shell  Oil  Company  located  in  Big 
Horn  County  on  the  Crow  Indian  Reservation  was 
inadvertently  left  out  of  the  No-Action  Alternative 
(baseline).  An  EIS  has  been  prepared,  and  coal 
production  is  projected  at  4.0  million  tons  in  1985. 

Energy  production  within  the  region  is  at  an  all- 
time  high  and  rapid  growth  is  occurring.  Oil  and  gas 
exploration  is  proceeding  at  record  setting  levels. 
Feasibility  studies  for  additional  coal-fired  power 
plants  are  being  conducted  by  companies  such  as 
Tri-State  Electric  and  Black  Hills  Power  and  Light. 
Construction  contracts  are  nearing  completion  for  a 
second  Wyodak  power  plant  operated  by  Black 
Hills  Power  and  Light.  Uranium  exploration  and  pro- 
duction has  taken  a  down  turn  and  the  near-term 
market  remains  uncertain. 

Feasibility  or  permitting  studies  are  in  progress 
on  synthetic  fuel  production  processes  including 
synthetic  gas  production  and  liquefaction  of  gaso- 
line from  coal.  Most  notable  of  this  group  include 
WyCoalGas,  Mobil's  liquefaction  process,  the 
Hampshire  syn-gas  project,  and  ARCO's  in  situ  ga- 
sification project. 

Energy  Transportation  System  Incorporated's 
(ETSI)  coal  slurry  pipeline  is  scheduled  for  comple- 
tion in  1984.  Coal  for  the  pipeline  will  be  supplied 
by  the  Ft.  Union  and  Jacob's  Ranch  mines,  which 
are  in  production.  There  is  no  indication  that  coal 
from  new  federal  coal  leasing  would  be  transported 
by  the  ETSI  coal  slurry  pipeline. 


ISSUES  AND  AREAS  OF 
CONCERN 


A  notice  of  intent  (NOI)  to  prepare  this  EIS  ap- 
peared in  the  Federal  Register  on  October  30, 
1980.  This  NOI  sought  public  participation  in  deter- 
mining the  scope  and  significant  issues  to  be  ana- 
lyzed. The  NOI  also  announced  that  public  meet- 
ings would  be  held  in  the  areas  that  would  be  di- 
rectly affected. 

News  releases  and  cards  announcing  the  public 
meetings  were  distributed.  Public  meetings  were 
held  the  first  week  in  December  1980  at  Douglas, 
Gillette,  and  Sheridan,  Wyoming;  Ashland  and  Col- 
strip,  Montana.  Those  attending  were  from  industry, 
state,  county  and  federal  agencies,  news  media, 
and  the  general  public.  Letters  requesting  the 
public  to  participate  were  mailed  prior  to  the  meet- 
ings. Self-addressed,  stamped  comment  cards  and 
descriptions  of  the  preliminary  tracts  were  enclosed 
with  the  letters,  and  also  handed  out  at  the  public 
meetings. 


PURPOSE  AND  NEED 


The  majority  of  concerns  expressed  through  the 
scoping  process  focused  on  impacts  to  water  re- 
sources, air  quality,  socio-economics,  and  transpor- 
tation. Concern  was  also  expressed  over  the  recla- 
mation of  the  lands  after  mining.  Several  comments 
were  made  by  the  public  stating  the  beneficial  as- 
pects of  mining  more  coal,  especially  the  increase 
in  jobs.  Property  owners  residing  at  Nickelson  Little 
Farms,  a  subdivision  northeast  of  the  Rocky  Butte 
tract,  were  concerned  over  the  mining  disturbances. 
A  1  Va  mile  buffer  was  established  southwest  of  the 
subdivision  by  re-delineating  the  tract. 

Records  of  the  Scoping  process  are  available  for 
review  at  the  Casper  District  Office. 


TRACT  RANKING 


The  RCT  used  the  information  presented  in  the 
Tract  Profiles  (BLM,  1981)  to  develop  the  tract 
ranking  factors  in  the  general  categories  of  coal, 
environmental,  and  socio-economic  data.  Ranking 
factors  within  these  categories  are  presented  in 
Table  1-2. 

These  factors  were  used  by  the  RCT  to  rank  the 
tracts  into  low,  medium,  and  high  categories  of  de- 
sirability for  leasing.  Table  1-3  presents  the  results 
of  the  ranking  of  the  tracts. 

A  detailed  discussion  of  the  ranking  and  selec- 
tion processes  is  contained  in  the  minutes  of  the 
RCT  meetings  held  in  January  and  March,  which 
are  available  at  the  BLM  Wyoming  State  Office  in 
Cheyenne. 
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TABLE  1-3 
TRACT  RANKIMC 


Tract 


Coal 


Env 


Ranking 
S/E 


Overall 


Wyoming 


Little    Rawhide* 
Duck   He st    Creek* 
Fortin   Draw* 
Two    Top 
Rocky    Butte* 
Timber    Creek* 
Keeline* 
Mt.    Logan 
Kintz    Creek* 
Wildcat 
Calf    Creek 
Hay    Creek 
Spring    Draw* 
Rock   Pile 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H-M 

H 

H-M 

H 

M 

M 

H-M 

H 

M 

H 

H-M 

H 

M 

M 

M 

H 

M 

M 

M 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

L 

M 

L-M 

Montana 


Co  Is  trip    A&B* 

Colstrip    C* 

Co  Is  trip    D* 

Spring    Creek* 

North    Decker* 

West   Decker* 

Ashland    (Coalwood)* 

Ashland    (Decker-Birney)* 

Northwest    Otter    Creek* 

Southwest    Otter    Creek* 


H 

M 

M-H 

H 

M 

M 

M-H 

H 

M-H 

M 

M-H 

H 

H 

M-H 

H 

H 

M-H 

M-H 

M 

H 

H 

H 

M 

H 

M-H 

L-M 

L 

M 

M-H 

L-M 

L 

M 

H 

L-M 

L 

M 

M-H 

L-M 

L 

M 

H   -    High;    M   -   Medium;    L   -    Low 
Env    -   Environmental 
S/E   -   Socio-economic 

*      Tracts    selected    for    the    1982   lease    sale 
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CHAPTER  2 


ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 


INTRODUCTION 


This  chapter  describes  the  environmental  im- 
pacts of  three  leasing  alternatives  and  no  action 
based  on  information  and  analyses  described  in 
Chapter  4.  Site-specific  analysis  of  the  tracts  in- 
cluded may  be  found  in  the  individual  Tract  Profiles 
(BLM,  1981).  Location  of  the  tracts  and  interrelated 
projects  are  identified  on  the  Regional  Activity  Map. 
Alternatives  as  described,  combined  with  the  affect- 
ed environment  from  Chapter  3,  serves  as  the  base 
for  analysis  in  Chapter  4. 

Two  tracts,  Spring  Draw  and  Duck  Nest  Creek, 
have  actions  of  note  that  apply  to  them.  Carter- 
Exxon,  through  I-90  exchange  procedures,  applied 
for  560  acres  and  about  43  million  tons  of  recover- 
able coal  in  the  Spring  Draw  tract.  Shell,  which  also 
has  interest  in  the  Spring  Draw  tract,  asked  that  the 
acreage  not  be  deleted  from  the  tract  until  the  deci- 
sion whether  or  not  to  lease  the  tract  competitively 
was  made.  The  RCT  granted  Shell  this  request. 
AMAX  is  negotiating  with  the  Department  for  a  non- 
competitive lease  in  the  northern  part  of  Duck  Nest 
Creek,  containing  135  million  tons  of  coal,  under 
the  provisions  stated  in  Public  Law  96-401. 

In  the  interest  of  presenting  a  clear  comparison 
of  alternatives,  we  have  limited  the  resource  disci- 
plines to  water,  air  quality,  reclamation,  railroad 
transportation,  sociology,  and  economics  in  this 
chapter.  These  resource  components  were  identi- 
fied through  the  scoping  process  as  of  major  inter- 
est to  the  public.  Detailed  analyses  of  impacts  to  all 
affected  resources  may  be  found  in  Chapter  4.  Cu- 
mulative environmental  impacts  are  summarized  in 
Table  2-1. 

The  alternatives  are  directed  toward  leasing  var- 
ious combinations  of  tracts  to  make  specific  ton- 
nages of  coal  available  for  production.  For  analyt- 
ical purposes  it  is  assumed  in  each  alternative  that 
all  tracts  offered  will  be  leased  and,  further,  that 
they  will  be  mined  in  the  time  frame  covered  by  this 
analysis.  However,  it  is  recognized  that  in  reality 
coal  production  will  generally  be  governed  by 
market  demand,  unless  artificially  constrained  or 
encouraged.  Over-leasing  is  not  expected  to  drive 
coal  production  past  market  demand  but  will  pro- 
vide industry  with  a  selection  of  tracts  from  which 
to  produce.  This  will  both  compensate  for  any  un- 
certainties in  the  base  and  encourage  competition. 
Thus,  the  impact  analysis  for  Alternative  4  repre- 


sents a  worst-case  situation.  The  relationship  be- 
tween the  leasing  alternatives  and  the  DOE  projec- 
tions are  shown  in  Figure  2-1. 


ASSUMPTIONS 


The  following  assumptions  were  made  to  facili- 
tate analysis  of  the  environmental  impacts  of 
mining  and  coal-related  developments  considered 
in  this  EIS. 

1)  All  relevant  state  and  federal  laws  and  regula- 

tions pertaining  to  coal  mining  and  related  ac- 
tivities will  be  followed  and  enforced.  The  most 
important  of  these  are:  Office  of  Surface 
Mining  (OSM)  Reclamation  and  Enforcement 
regulations  (30  CFR  parts  700-899),  Environ- 
mental Protection  Agency  (EPA)  regulations 
(40  CFR  parts  0-1399),  Department  of  the  Inte- 
rior's Coal  Management  Program  regulations 
(43  CFR  parts  23  and  3400  and  30  CFR  part 
211),  36  CFR  800,  Montana  Department  of 
State  Lands,  and  Wyoming  Department  of  En- 
vironmental Quality  (DEQ)  regulations. 

2)  Counties  which  would  receive  the  majority  of  im- 

pacts would  be  Powder  River  and  Rosebud  in 
Montana,  and  Campbell  in  Wyoming.  In  Mon- 
tana, 40  percent  of  the  socio-economic  im- 
pacts would  occur  in  Powder  River  County  and 
60  percent  in  Rosebud  County. 

3)  Existing  and  proposed  mines,  and  mines  result- 

ing from  noncompetitive  leases  and  PRLAs 
would  be  in  production  by  1990. 

4)  The  maintenance  tracts  included  in  Alternatives 

2,  3,  and  4  would  add  to  the  mine  life  of  the 
adjacent,  existing  mines  rather  than  increase 
annual  production. 

5)  State  and  privately  owned  coal  included  or  ad- 

joining federal  lease  tracts  would  be  developed 
simultaneously  with  federal  coal. 

6)  Coal  production  figures  are  recoverable  reserves 

based  on  an  85  to  90  percent  recovery  rate. 

7)  Coal  produced  will  be  strip-mined  and  transport- 

ed from  the  region  by  railroad. 

8)  Active  mine  life  would  be  40  years  in  Montana 

and  30  years  in  Wyoming. 
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9)  A  3-year  period  (1982-1985)  for  mine  and  recla- 

mation plan  development  and  approval  would 
follow  leasing.  During  this  time  further  informa- 
tion on  cultural  resources  would  be  collected, 
and  a  permit  obtained  for  surface  mining.  Facil- 
ities construction  would  require  2  years  (1986 
and  1987);  the  resulting  mine  would  be  in  full 
production  by  1990. 

10)  Reclamation  will  proceed  concurrently  with 
mining  operations. 

11)  Lands  used  for  housing  or  public  facilities  will 
not  be  reclaimed. 

12)  Postmining  land  use  would  be  the  same  as  the 
premining  use,  except  for  the  lands  used  for 
housing  or  public  facilities. 


or  with  wells  in  spoil  aquifers.  Springs  may  eventu- 
ally reappear,  but  would  be  in  different  locations. 

Impacts  of  coal  mining  on  ground  water  are  re- 
stricted to  an  area  within  a  few  miles  from  the  mine 
site.  Water  levels  in  wells  near  the  mine  would  be 
lowered  during  mining  but  would  return  to  near  pre- 
mining levels  after  the  site  is  restored.  Recharge 
would  probably  increase  in  many  areas  because 
the  postmining  slope  of  the  land  surface  would  be 
less  steep  and  reclamation  practices  to  retain  mois- 
ture and  prevent  erosion  would  increase  infiltration. 
Shale  layers  that  may  have  caused  springs  and 
seeps  would  be  destroyed;  however,  the  increased 
infiltration  may  cause  increased  ground-water  inflow 
to  streams  or  the  creation  of  new  springs  and 
seeps  near  the  mine  site. 


ALTERNATIVE  1 


Surface  Water 


No  new  federal  leasing  would  occur  under  this  al- 
ternative. Annual  production  from  the  region  will  be 
from  the  1979  level  of  81  million  tons  of  annual 
production  to  an  estimated  369  million  tons  in  the 
target  year  of  1990.  While  the  yearly  production 
would  increase  359  percent  without  new  federal 
leasing,  it  still  would  not  generate  the  annual  pro- 
duction required  to  meet  the  anticipated  1990 
shortfall  of  40.6  million  tons  based  on  the  DOE 
high  production  goal.  Table  2-2  shows  coal  devel- 
opment for  the  region  under  this  alternative. 


WATER  RESOURCES 


Water  use  would  be  about  600,000  acre-feet  per 
year  by  1990.  Major  uses  would  be  for  irrigation, 
420,000  (unchanged  from  1980);  power  plants, 
46,000;  municiple  use,  34,500;  uranium  mining  and 
milling,  14,320;  and  coal  mining  7,430  acre-feet  per 
year.  New  water  uses  anticipated  include  20,200 
acre-feet  per  year  for  coal  slurry  and  8,000  acre- 
feet  per  year  for  a  synfuel  plant. 


Ground  Water 


Approximately  275,000  acres  of  aquifers  would 
be  removed  by  existing  and  projected  mining  oper- 
ations. Coal  mining  would  remove  about  95  percent 
of  the  affected  acres. 

Approximately  250  existing  wells  and  25  springs 
on  the  mine  sites  would  be  destroyed,  but  wells 
usually  can  be  replaced  by  tapping  deeper  aquifers 


The  major  sources  of  surface  water  would  in- 
volve water  originating  outside  the  region;  the 
power  plants  and  synfuels  operation  would  use 
water  from  the  Yellowstone  and  North  Platte  rivers, 
respectively.  The  interception  and  use  of  water  in 
mining  operations  and  water  consumption  by  the  in- 
creased population  would  reduce  the  surface  out- 
flow from  the  region  by  about  4,500  acre-feet  per 
year  (0.5  percent)  during  mining.  This  reduction  in 
surface  outflow  would  be  too  small  to  measure, 
except  possibly  in  the  Belle  Fourche  River  below 
Moorcroft,  Wyoming,  where  flow  might  be  reduced 
about  3.5  percent  (Table  4-2).  The  flow  of  the  Yel- 
lowstone River  would  be  reduced  about  0.3  per- 
cent; the  North  Platte  River  about  0.7  percent. 

Although  the  quantity  of  water  lost  is  less  than 
500  acre-feet,  the  loss  of  approximately  84  point- 
watering  sources  would  be  a  deterrent  to  the  use  of 
the  areas  by  wildlife  and  livestock  until  water 
sources  are  restored. 

The  dissolved-solids  (DS)  concentrations  of 
streams  may  increase  as  a  result  of  leaching  from 
coal  spoils  and  increased  sewage  effluent.  The 
greatest  potential  increase  in  DS  concentrations 
would  range  from  0.02  percent  in  Otter  Creek  to 
about  5  percent  in  the  Belle  Fourche  River  (Table 
4-2).  Increased  DS  concentrations  resulting  from  in- 
creased sewage  effluent  would  be  about  0.07  per- 
cent in  the  Tongue  and  North  Platte  rivers  by  1990. 
The  increases  in  DS  concentrations  would  be  long- 
term  but  would  have  no  significant  impact  on  cur- 
rent uses  of  the  water  or  on  aquatic  biology  down- 
stream. The  DS  concentrations  of  the  Yellowstone 
and  North  Platte  rivers  would  be  increased  about 
0.1  percent  or  less. 
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AIR  QUALITY 


Regional  changes  in  air  quality  would  be  insignifi- 
cant as  a  result  of  coal  exchanges,  PRLAs,  uranium 
mining,  power  plants,  and  population  increases  re- 
sulting from  these  activities.  However,  the  impacts 
would  be  significant  in  the  near  vicinity  of  each 
mine  (generally  within  1  mile  of  the  individual  mine 
boundary).  Estimates  of  total  suspended  particu- 
lates (TSP),  nitrogen  dioxide  (N02),  and  sulfur  diox- 
ide (S02)  emissions  were  calculated  for  mines, 
cities,  major  roadways,  and  major  point  sources.  By 
1995  in  the  impact  areas,  an  estimated  69,300  tons 
of  particulates  would  be  generated  annually  by  the 
existing  coal  mines. 


Proposed  railroad  lines  and  spurs  would  add  ap- 
proximately 340  miles  of  railroad  lines,  which  would 
include  the  proposed  Tongue  River  Railroad,  the 
proposed  Chicago  and  Northwestern/Union  Pacific 
Line,  the  proposed  WyCoalGas  Electric  Line,  and 
estimated  lengths  of  access  railroad  spurs  to  new 
mines  and  PRLAs.  Only  the  proposed  Chicago 
Northwestern/Union  Pacific  Line  would  have  an 
affect  on  train  traffic  on  Burlington  Northern  (BN) 
lines  leaving  the  region. 

Table  4-6  gives  a  breakdown  of  TDP  and  at- 
grade  crossing  effects  for  Miles  City,  Montana 
(Northern  Route);  Gillette  and  Newcastle,  Wyoming 
(Central  Route);  and  Torrington,  Wyoming  (South- 
ern Route). 


SOILS,  VEGETATION,  AND 
RECLAMATION 


SOCIOLOGY 


Community  Services  and  Facilities 


The  success  of  reclamation  and  revegetation 
would  depend  on  the  nature  of  the  mine  site  and 
the  specifics  of  the  mine  and  reclamation  plan. 
Reclamation  success  has  shown  to  be  good 
(Packer,  1974),  although  some  areas  could  require 
more  intensive  and  costly  management.  A  total  of 
210,000  acres  would  be  reclaimed. 


TRANSPORTATION 


Railroads 


Appendix  F  (Figure  F-3),  and  Table  4-6  show  the 
trains  per  day  (TPD)  for  this  alternative.  It  should  be 
noted  that  these  are  estimates  based  on  potential 
production  increases;  actual  number  of  trains  would 
depend  upon  contracts  and  coal  demand.  Other 
factors  that  could  affect  the  number  of  coal  trains 
are  the  proposed  coal  slurry  pipeline  and  the  pro- 
posed Chicago  Northwestern/Union  Pacific  Line 
from  Crandall,  Wyoming,  to  Lyman,  Nebraska. 
These  factors  may  also  change  coal  destination 
and  the  route  of  the  unit  train.  Capacity  of  the  lines 
that  would  be  affected  is  well  above  the  existing 
TPD  rates.  The  capacity  could  be  increased  by  in- 
stallation of  additional  sidings,  tracks,  centralized 
traffic  control,  and  other  systems  (personal  commu- 
nication, Peter  Briggs,  Burlington  Northern,  1981). 
Appendix  F  (Figure  F-4)  shows  interruptions  for  at- 
grade  crossings. 


Rosebud  would  be  the  most  affected  county  in 
Montana  under  this  alternative  requiring  9  additional 
law  officers,  78  teachers,  1  physician,  2  dentists, 
and  13  hospital  beds  by  1990.  Powder  River 
County  would  require  an  additional  17  teachers. 
Even  though  there  is  no  hospital  in  Powder  River 
County,  an  additional  10  hospital  beds  would  be  re- 
quired, for  the  county  population,  either  in  Forsyth 
or  Miles  City,  Montana  (see  Table  4-8). 

Additional  requirements  by  1990  for  Campbell 
County  would  be  49  law  officers,  290  teachers,  12 
physicians,  4  dentists  and  27  hospital  beds.  Na- 
trona County  additional  requirements  are  26  law  of- 
ficers, 6  teachers,  20  physicians,  8  dentists,  and  58 
hospital  beds  (see  Table  4-8). 


Housing 


Counties  requiring  a  significant  level  of  additional 
housing  without  new  federal  leasing  would  be  Big 
Horn:  1,333;  Rosebud:  1,813;  and  Campbell:  1,800 
(Table  4-9). 


ECONOMICS 


Table  2-3  summarizes  the  possible  1990  budget 
levels  for  the  counties,  schools  and  communities 
that  would  be  impacted  most  heavily.  It  is  assumed 
that  the  budgets  that  would  exist  without  additional 
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leasing   would   be   balanced,   that  is  expenditures 
would  equal  revenues. 

The  unincorporated  community  of  Ashland  would 
receive  the  heaviest  population  impacts  within  the 
region.  The  population  in  Ashland  is  projected  to  be 
800  in  1990  without  additional  leasing  in  the  region. 


reach  about  6,300  in  Montana  and  16,500  in  Wyo- 
ming by  1990.  Approximately  267,000  acres  would 
be  disturbed  by  mining  within  the  region.  The  Ash- 
land (Coalwood)  tract  would  be  considered  for  large 
or  small  business  leasing.  Timber  Creek  tract  would 
be  considered  for  small  business  development. 


ALTERNATIVE  2 


SUBAL  TERNA  TIVE  2B 


Table  1-1  shows  acres  of  coal  ownership  and  re- 
serves for  the  maintenance  and  new  production 
tracts.  Table  2-4  shows  coal  tracts  and  recoverable 
reserves  by  alternative. 

This  alternative  proposes  to  lease  1.5  billion  tons 
of  recoverable  coal  reserves  on  13  competitive 
lease  tracts,  eight  of  which  would  be  used  to 
extend  the  life  of  existing  mining  operations  (pro- 
duction maintenance).  Five  new  mining  operations 
producing  46.2  million  tons  of  annual  production 
above  baseline  levels  will  result  from  leasing  of  this 
alternative.  Based  on  mine  life  assumptions,  this 
would  support  an  annual  production  of  about  421 
million  tons  by  1990.  Leasing  at  this  level  will  satis- 
fy the  DOE  annual  production  shortfall  of  40.6  mil- 
lion tons. 

Subalternatives  apply  entirely  to  the  Ashland 
(Coalwood)  tract  or  the  two  parts  of  this  tract  called 
Cook  Mountain  and  Coal  Creek.  This  format 
became  necessary  when  the  RCT  requested  delin- 
eation and  a  separate  detailed  analysis  of  the  Cook 
Mountain  and  Coal  Creek  tracts  in  March  1981. 

Assessment  for  Alternative  2  was  based  on 
worst-case,  which  is  Subalternative  2C.  However, 
impacts  are  not  noticeably  different  between  the 
subalternatives  within  any  of  the  resource  compo- 
nents, except  economics  (see  Economics  section). 


SUBAL  TERNA  TIVE  2A 


This  subalternative  includes  the  maintenace 
tracts  listed  in  Subalternative  2A,  Coal  Creek, 
Northwest  Otter  Creek,  Timber  Creek,  Duck  Nest 
Creek,  and  Spring  Draw.  Coal  production  would 
reach  415  million  tons  annually.  Employment  result- 
ing from  coal  production  would  reach  about  5,500 
in  Montana  and  16,500  in  Wyoming  by  1990.  Ap- 
proximately 264,000  acres  would  be  disturbed  by 
mining  within  the  region.  The  Coal  Creek  tract  (the 
smaller  part  of  Ashland  (Coalwood))  would  be  con- 
sidered for  leasing  to  small  business. 


SUBAL  TERNA  TIVE  2C 


In  addition  to  the  maintenance  tracts  described  in 
Subalternative  2A  this  subalternative  also  includes 
Cook  Mountain,  Coal  Creek,  Northwest  Otter  Creek, 
Timber  Creek,  Duck  Nest  Creek,  and  Spring  Draw. 
Coal  production  would  reach  421  million  tons  annu- 
ally. Coal  related  employment  would  reach  about 
5,800  in  Montana  and  16,500  in  Wyoming  by  1990. 
Approximately  267,000  acres  would  be  disturbed  by 
mining  within  the  region.  The  Ashland  (Coalwood) 
tract  would  be  divided  and  leased  as  the  Cook 
Mountain  and  Coal  Creek  tracts.  Cook  Mountain 
would  be  a  large  business  lease  and  Coal  Creek  a 
small  business  lease. 


This  subalternative  considers  leasing  the  mainte- 
nance tracts  (Colstrip  A&B,  Colstrip  C,  Colstrip  D, 
West  Decker,  North  Decker,  Spring  Creek,  Little 
Rawhide  Creek,  and  Fortin  Draw),  Ashland  (Coal- 
wood), Northwest  Otter  Creek,  Timber  Creek,  Duck 
Nest  Creek,  and  Spring  Draw.  Maintenance  tracts 
are  adjacent  to  existing  mines  (Colstrip,  Decker, 
Spring  Creek,  Eagle  Butte,  and  Wyodak).  These 
tracts  contain  smaller  coal  reserves  than  the  com- 
petitive tracts  and  it  is  reasonable  to  assume  that 
existing  mines  would  acquire  these  leases.  Coal 
production  would  reach  421  million  tons  annually 
within  the  region.  Coal  related  employment  would 


WATER  RESOURCES 


Ground  Water 


Impacts  on  ground  water  resources  under  this  al- 
ternative would  add  to  those  under  Alternative  1; 
however,  the  increased  coal  production  would 
cause  little  conflict  with  other  uses  of  ground  water. 

Coal  mining  for  this  alternative  would  consume 
925  acre-feet  of  water  per  year;  however,  most  of 
this  water  would  be  supplied  by  rainfall  on  the  mine 
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area  and  ground  water  seepage  into  the  pit.  Forty- 
seven  wells  would  be  destroyed,  including  28  stock 
and  wildlife  wells,  12  domestic  wells,  and  7  wells 
not  currently  in  use.  About  58  wells  near  the  tracts 
would  be  impacted  to  varying  degrees  but  would 
not  be  destroyed.  The  destroyed  wells  could  be  re- 
placed at  approximately  their  original  depth  in  the 
soil  aquifer  after  reclamation,  but  the  quality  of  the 
water  would  be  poorer  in  most  cases  (3,000-5,000 
mg/L  average).  Better  quality  water  would  be  ob- 
tained at  greater  depths  in  most  areas,  but  the 
static  water  levels  in  the  deeper  wells  would  be 
lower  and  pumping  lifts  would  be  greater. 

Eight  small  springs  would  be  destroyed  thus  re- 
ducing water  available  for  stock  and  wildlife.  These 
water  supplies  could  be  replaced  by  wells  200  to 
300  feet  deep  equipped  with  windmills  but  would 
result  in  additional  expense  to  install  and  maintain 
the  wells  and  equipment. 

Approximately  35,000  acres  of  shallow  aquifer 
would  be  removed  to  depths  of  100  to  400  feet  and 
would  eventually  be  replaced  by  spoil  aquifers.  The 
quality  of  the  water  in  the  spoil  aquifers  would  be 
poorer  (DS  increase  by  a  factor  of  2  to  3)  than  the 
original  aquifers  but  would  be  adequate  for  stock 
and  wildlife  (3,000-5,000  mg/L  DS).  The  quality 
would  be  inadequate  for  domestic  use,  but  better 
quality  water  is  available  at  depths  of  600  to  1,300 
feet. 

Population  increase  associated  with  this  alterna- 
tive would  require  1 ,400  acre-feet  of  water.  Most  of 
the  people  would  live  in  nearby  towns  and  munici- 
pal water  use  would  increase  by  about  4  percent. 
This  increase  would  not  have  significant  impact  on 
the  region  as  a  whole,  but  could  have  considerable 
impact  on  Broadus,  Ashland,  and  Gillette,  since  it  is 
anticipated  that  these  towns  would  have  the  largest 
increases  in  population. 


impact  on  current  uses  of  the  water  or  on  aquatic 
biology  downstream  and  no  measurable  affect  on 
the  salinity  of  the  Yellowstone  River. 


AIR  QUALITY 


TSP  levels  would  increase  significantly  on  a  lo- 
calized basis.  About  4,800  tons  per  year  would  be 
added  to  the  Colstrip  area,  2,200  tons  per  year  to 
the  Decker  area,  2,900  tons  per  year  to  the  Custer 
National  Forest,  and  5,500  tons  per  year  to  the  Gil- 
lette area.  Some  potential  exists  for  violations  of 
National  and  State  Ambient  Air  Quality  Standards 
(NAAQS)  and  Prevention  of  Significant  Deteriora- 
tion (PSD)  standards  near  existing  and  proposed 
mines.  Population  and  transportation  emissions 
would  cause  increases  of  70  percent  above  existing 
levels  in  the  Custer  National  Forest  and  5  percent 
in  the  Gillette  area. 


SOILS,  VEGETATION,  AND 
RECLAMATION 


A  total  of  267,400  acres  would  need  to  be  re- 
claimed which  is  57,400  acres  more  than  the  base- 
line. 


TRANSPORTATION 


Railroads 


Surface  Water 


Surface  outflow  from  the  region  would  be  re- 
duced by  about  350  acre-feet  per  year  (0.05  per- 
cent) during  mining.  The  greatest  effect  would  be  in 
Otter  Creek  at  Ashland,  Montana,  where  flow  might 
be  reduced  1.3  percent  (Table  4-2).  Twenty  point- 
watering  sources  would  be  destroyed  but  the  quan- 
tity of  water  lost  would  be  insignificant.  However, 
the  loss  of  point-watering  sources  would  be  a  tem- 
porary deterrent  to  the  use  of  the  areas  by  wildlife 
and  livestock. 

The  potential  increase  in  DS  concentrations  in 
streams  would  range  from  0.1  percent  in  Rosebud 
Creek  to  4.0  percent  in  Armells  Creek  (Table  4-2). 
However,  these  increases  would  have  no  significant 


Approximately  6  miles  of  new  railroad  spur  would 
be  needed.  Appendix  F  (Figure  F-3),  and  Table  4-6 
show  TPD  and  train  interruptions  for  at-grade 
crossings. 


SOCIOLOGY 


Community  Services  and  Facilities 


Additional  requirements  to  Rosebud  and  Powder 
River  counties  would  be  very  similiar.  These  re- 
quirements are  law  officers:  2,  2;  teachers:  27,  31; 
physicians  1,  0;  dentists:  1,1;  and  hospital  beds:  4, 
5;  respectively  (Table  4-8). 
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ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 


Campbell  County  would  receive  all  major  impacts 
in  Wyoming  with  the  additional  requirements  as  fol- 
lows: law  officers:  5;  teachers:  36;  physician:  1; 
dentist:  1;  and  hospital  beds:  3  (Table  4-8). 

These  additional  requirements  would  be  the 
same  for  Alternative  3. 


Housing 


eation  and  a  separate  detailed  analysis  of  the  Cook 
Mountain  and  Coal  Creek  tracts  in  March  1981. 

Assessment  for  Alternative  3  was  based  on 
worst-case,  which  is  Subalternative  3C.  However, 
impacts  are  not  noticeably  different  between  the 
subalternatives  within  any  of  the  resource  compo- 
nents, except  economics  (see  Economics  section). 

Subalternative  3B  has  been  selected  as  the 
RCT's  preferred  alternative. 


Additional  housing  requirements  in  Powder  River 
County  would  be  500;  280  of  this  amount  would  be 
located  in  the  town  of  Broadus.  Rosebud  County 
would  require  750  additional  dwellings,  which  would 
all  be  located  in  the  Ashland  district.  Campbell 
County  would  require  900  additional  dwellings;  460 
would  be  located  in  Gillette  (see  Table  4-9).  These 
additional  requirements  would  be  the  same  for  Al- 
ternative 3. 


ECONOMICS 


The  fiscal  impacts  of  Alternatives  2  and  3  would 
be  the  same.  See  Table  2-3.  A  negative  balance  in 
the  table  implies  the  potential  of  a  budget  deficit 
that  would  require  tax  levies  or  charges  for  serv- 
ices. The  potential  for  budget  deficits  in  Powder 
River  and  Rosebud  counties  would  be  least  under 
Subalternative  2B  or  3B. 

Alternative  2  or  3  would  add  about  1,700  to  Ash- 
land's projected  1990  population  of  800.  Subalter- 
native 2B  or  3B  would  add  about  1,200. 


ALTERNATIVE  3 


Under  this  alternative  1.5  billion  tons  of  recover- 
able coal  reserves  would  be  leased  on  14  competi- 
tive lease  tracts,  eight  of  which  are  considered  pro- 
duction maintenance.  Six  new  mining  operations 
producing  50.3  million  tons  of  annual  production 
above  baseline  levels  will  result  from  leasing  of  this 
alternative.  Based  on  mine  life  assumptions,  this 
would  support  an  annual  production  of  422  million 
tons  by  1990.  Leasing  at  this  level  will  satisfy  the 
DOE  annual  production  shortfall  of  40.6  million 
tons. 

Subalternatives  apply  entirely  to  the  Ashland 
(Coalwood)  tract  or  the  two  parts  of  this  tract  called 
Cook  Mountain  and  Coal  Creek.  This  format 
became  necessary  when  the  RCT  requested  delin- 


SUBAL  TERNA  TIVE  3A 


This  subalternative  considers  leasing  the  mainte- 
nance tracts  described  under  Subalternative  2A, 
Ashland  (Coalwood),  Northwest  Otter  Creek, 
Timber  Creek,  Duck  Nest  Creek,  Kintz  Creek,  and 
Keeline  tracts.  Coal  production  would  reach  about 
422  million  tons  under  this  subalternative.  Employ- 
ment associated  with  coal  activities  would  be  about 
6,300  in  Montana  and  16,500  in  Wyoming.  Acreage 
disturbed  would  be  about  274,000  acres  regionally. 
This  subalternative  is  the  same  as  2A  in  Montana 
but  substitutes  Kintz  Creek  and  Keeline  tracts  for 
Spring  Draw  in  Wyoming.  Kintz  Creek  would  be 
leased  for  large  business  development  and  Keeline 
would  be  a  small  business  lease. 


SUBAL  TERNA  TIVE  3B 


This  subalternative  includes  the  maintenance 
tracts  described  in  Subalternative  2A,  Coal  Creek, 
Northwest  Otter  Creek,  Timber  Creek,  Duck  Nest 
Creek,  Kintz  Creek,  and  Keeline  tracts.  Coal  pro- 
duction would  reach  about  415  million  tons  annually 
with  this  subalternative.  Employment  would  be  the 
same  as  Subalternative  2B.  Acreage  disturbed 
would  be  about  271,000  acres  regionally. 


SUBAL  TERNA  TIVE  3C 


This  subalternative  includes  the  maintenance 
tracts  described  in  Subalternative  2A,  Cook  Moun- 
tain, Coal  Creek,  Northwest  Otter  Creek,  Timber 
Creek,  Duck  Nest  Creek,  Kintz  Creek,  and  Keeline 
tracts.  Coal  production  would  reach  about  422  mil- 
lion tons  under  this  subalternative.  Employment 
would  be  the  same  as  Subalternative  2C  for  both 
states.  Acreage  disturbed  would  be  about  274,000 
acres  regionally. 
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ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 


WATER  RESOURCES 


TRANSPORTATION 


Ground  Water 


Railroads 


Annual  water  use  for  coal  mining  would  be  about 
880  acre-feet  and  municipal  use  about  1,400  acre- 
feet.  About  49  wells  would  be  destroyed,  including 
34  stock  and  wildlife  wells,  eight  domestic  wells 
and  nine  wells  not  currently  in  use.  About  60  wells 
would  be  impacted  to  varying  degrees  but  would 
not  be  destroyed. 

Approximately  37,000  acres  of  shallow  aquifers 
would  be  removed  to  depths  of  100  to  400  feet  but 
would  eventually  be  replaced  by  spoil  aquifers. 


Impacts  to  the  railroads  would  be  the  same  as 
Alternative  2  except  for  TPD  and  at-grade  crossing 
effects  for  Torrington,  Wyoming  (see  Table  4-6). 


SOCIOLOGY 


Impacts  to  community  services  and  facilities,  and 
housing  are  the  same  as  described  in  Alternative  2. 


Surface  Water 


ECONOMICS 


Impacts  to  surface  water  under  this  alternative 
are  the  same  as  those  described  under  Alternative 
2. 


The  fiscal  impacts  of  Alternatives  2  and  3  would 
be  the  same,  as  well  as  the  increases  to  Ashland's 
population.  See  Table  2-3  and  the  Economics  sec- 
tion under  Alternative  2. 


AIR  QUALITY 


ALTERNATIVE  4 


TSP  levels  would  increase  significantly  on  a  lo- 
calized basis.  About  4,800  tons  per  year  would  be 
added  to  the  Colstrip  area,  2,200  tons  per  year  to 
the  Decker  area,  2,500  tons  per  year  to  the  Custer 
National  Forest  area,  and  6,900  tons  per  year  to 
the  Gillette  area.  Some  potential  exists  for  viola- 
tions of  NAAQS  and  PSD  standards  near  existing 
and  proposed  mines.  Population  and  transportation 
emissions  would  cause  increases  of  70  percent 
above  existing  levels  in  the  Custer  National  Forest 
and  5  percent  in  the  Gillette  area. 


SOILS,  VEGETATION,  AND 
RECLAMATION 


A  total  of  274,200  acres  would  need  to  be  re- 
claimed which  is  64,200  acres  more  than  the  base- 
line. 


This  alternative  includes  the  maintenance  tracts 
described  in  Subalternative  2A,  Cook  Mountain, 
Coal  Creek,  Ashland  (Decker-Birney),  Northwest 
Otter  Creek,  Southwest  Otter  Creek,  Rocky  Butte, 
Kintz  Creek,  Keeline,  Timber  Creek,  Duck  Nest 
Creek,  and  Spring  Draw. 

This  is  the  maximum  leasing  alternative  being 
evaluated  in  the  EIS.  Under  this  alternative  2.6  bil- 
lion tons  of  federal  recoverable  coal  reserves  would 
be  leased  on  19  competitive  lease  tracts,  eight  of 
which  are  considered  production  maintenance. 
Eleven  new  mining  operations  producing  89.9  mil- 
lion tons  annually  above  baseline  levels  will  result 
from  leasing  of  this  alternative.  Based  on  mine  life 
assumptions,  this  would  support  an  annual  produc- 
tion of  about  470  million  tons  by  1990.  Leasing  at 
this  level  will  double  the  DOE  annual  production 
shortfall  of  40.6  million  tons.  Employment  associat- 
ed with  coal  production  would  reach  about  9,100  in 
Montana  and  20,500  in  Wyoming.  Acres  disturbed 
by  mining  would  be  approximately  293,000  acres 
regionally. 

As  indicated  earlier,  the  following  impact  analy- 
ses assume  that  all  coal  offered  will  be  leased  and 
mined  on  schedule.  However,  it  should  be  noted 
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that  possible  production  under  this  alternative  (467 
million  tons  per  year)  exceeds  DOE's  1990  high 
production  goal  (412  million  tons  per  year).  Produc- 
tion approximating  DOE's  high  goal  would  result  in 
impacts  similar  in  type  and  severity  to  those  de- 
scribed under  Alternatives  2  and  3  rather  than 
those  presented  below. 


crease  municipal  use  about  8  percent.  This  amount 
would  not  have  significant  impact  on  the  region  as 
a  whole,  but  could  have  significant  impact  on  Ash- 
land, Broadus,  and  Gillette  since  it  is  anticipated 
these  towns  would  have  the  largest  increase  in 
population. 


WATER  RESOURCES 


Ground  Water 


Increased  coal  production  at  this  level  would 
have  more  impact  on  the  ground  water  resources 
than  any  of  the  other  new  leasing  alternatives,  but 
the  regional  impact  would  still  be  small  and  would 
cause  little  conflict  with  other  uses  of  ground  water. 

Coal  mining  for  this  alternative  would  consume 
1 ,920  acre-feet  of  water  per  year.  However,  most  of 
the  water  would  be  supplied  by  rainfall  on  the  mine 
area  and  ground  water  seepage  into  the  pit.  One 
hundred  wells  would  be  destroyed,  including  60 
stock  and  wildlife  wells,  16  domestic  wells,  one  in- 
dustrial well  (oil  flooding),  and  23  wells  not  currently 
in  use.  An  additional  81  wells  would  be  impacted  to 
varying  degrees  but  would  not  be  destroyed.  The 
destroyed  wells  could  be  replaced  at  approximately 
their  original  depth  in  the  spoil  aquifer  after  recla- 
mation, but  the  quality  of  the  water  would  be  poorer 
(DS  increase  by  a  factor  of  2  to  3).  In  most  of  the 
area  better  quality  water  (1,000  to  3,000  mg/L  dis- 
solved solids)  can  be  obtained  at  greater  depths 
but  the  static  water  level  in  the  deeper  wells  would 
be  lower  and  pumping  lifts  would  be  greater  (BLM, 
1979a). 

Ten  small  springs  would  be  destroyed  and  would 
not  be  re-established  after  reclamation,  thus  reduc- 
ing water  available  for  stock  and  wildlife.  These 
water  supplies  could  be  replaced  by  wells  200  to 
300  feet  deep  equipped  with  windmills;  however, 
there  would  be  expense  to  install  and  maintain 
wells  and  equipment. 

Approximately  60,000  acres  of  shallow  aquifer 
would  be  removed  to  depths  of  100  to  400  feet  and 
would  eventually  be  replaced  by  spoil  aquifers.  The 
quality  of  the  water  in  the  spoil  aquifers  would  be 
poorer  (3,000  to  5,000  mg/L  dissolved  solids)  but 
adequate  for  stock  and  wildlife.  The  quality  would 
be  inadequate  for  domestic  use,  but  better  quality 
water  (1,000  to  3,000  mg/L  dissolved  solids)  usual- 
ly is  available  at  depths  of  400  to  1 ,300  feet. 

The  increase  in  population  would  require  2,700 
acre-feet  of  water.  Most  of  the  persons  would  live 
in  nearby  towns  and  their  water  demands  would  in- 


Surface  Water 


Surface  outflow  from  the  region  would  be  re- 
duced by  about  700  acre-feet  per  year  (0.1  percent) 
during  mining.  The  greatest  effect  would  be  in  Otter 
Creek  at  Ashland,  Montana,  where  flow  would  be 
reduced  2.7  percent  (Table  4-2).  About  33  point- 
watering  sources  would  be  destroyed  but  the  quan- 
tity of  water  lost  would  be  insignificant.  However, 
the  loss  of  point-watering  sources  would  be  a  tem- 
porary deterrent  to  the  use  of  the  areas  by  wildlife 
and  livestock. 

The  potential  increase  in  DS  concentrations  in 
streams  would  range  from  0.1  percent  in  Rosebud 
Creek  to  4.0  percent  in  Armells  Creek  (Table  4-2). 
However,  these  increases  would  have  no  significant 
impact  on  current  uses  of  the  water  or  on  aquatic 
biology  downstream  and  no  measurable  effect  on 
the  salinity  of  the  Yellowstone  River. 


AIR  QUALITY 


TSP  levels  would  increase  significantly  on  a  lo- 
calized basis.  About  4,800  tons  per  year  would  be 
added  to  the  Colstrip  area,  2,200  tons  per  year  to 
the  Decker  area,  6,500  tons  per  year  to  the  Custer 
National  Forest  area,  and  1 1 ,900  tons  per  year  to 
the  Gillette  area.  Some  potential  exists  for  viola- 
tions of  NAAQS  and  PSD  standards  near  existing 
and  proposed  mines.  Population  and  transportation 
emissions  would  cause  increases  of  139  percent  in 
the  Custer  National  Forest  area  and  5  percent  in 
the  Gillette  area. 


SOILS,  VEGETATION,  AND 
RECLAMATION 


A  total  of  293,500  acres  would  need  to  be  re- 
claimed which  is  83,500  acres  more  than  the  base- 
line. 
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TRANSPORTATION 


quire  1,800  additional  dwellings;  900  would  be  lo- 
cated in  Gillette  (Table  4-9). 


Railroads 


Railroad  spurs  needed  to  serve  mine  facilities 
would  add  approximately  30  miles  of  new  railroad 
lines.  Appendix  F  (Figures  F-3  and  F-4),  and  Table 
4-6  show  TPD  and  at-grade  crossing  effects. 


ECONOMICS 


The  potential  for  budget  deficits  is  the  greatest 
under  Alternative  4  (see  Table  2-3).  This  alternative 
would  add  about  3,400  to  Ashland's  projected  1990 
population  of  800. 


SOCIOLOGY 


Agricultural  Impacts 


Community  Services  and  Facilities 


Rosebud  and  Powder  River  counties  would  re- 
quire the  following  additional  services  and  facilities: 
law  officers:  5,  3;  teachers:  55,  60;  physicians  1,1; 
dentists:  1,1;  and  hospital  beds:  9,  9;  respectively. 

Additional  services  and  facilities  required  for 
Campbell  County  are  law  officers:  10;  teachers:  72; 
physicians:  3;  dentists:  1;  and  hospital  beds:  6 
(Table  4-8). 


Housing 


Powder  River  County  would  require  1,000  addi- 
tional dwellings;  800  of  these  dwellings  would  be 
located  in  Broadus.  Rosebud  County  would  require 
1,500  additional  dwellings  all  of  which  are  located 
in  the  Ashland  district.  Campbell  County  would  re- 


The  impacts  to  agricultural  economics  under  Al- 
ternatives 2,  3,  and  4  are  considered  insignificant 
(Appendix  G).  Impacts  to  agricultural  operations  are 
discussed  in  the  Tract  Profiles  (BLM,  1981). 


CONCLUSION  -  PREFERRED 
ALTERNATIVE 


Subalternative  3B  is  the  preferred  alternative. 
This  meets  the  target  level  of  leasing  as  chosen  by 
the  Assistant  Secretary  Land  and  Water  Resource 
U.S.  Department  of  Interior,  which  was  set  at  1.5 
billion  tons  of  recoverable  coal.  This  decision  is, 
however,  an  interim  one  in  the  process  of  determin- 
ing how  much  coal  will  ultimately  be  offered  for 
sale  in  the  region.  The  final  decision  on  the  tracts 
which  will  be  offered  will  be  made  after  review  of 
the  final  EIS  and  and  public  comments  received  on 
the  draft. 


21 


TABLE   2-1 
CUMULATIVE   ENVIRONMENTAL    IMPACTS 


Alternative    1 


Alternative    2 


Alternative    3 


Alternative    4 


Water    Resources 


Cround  Water 

Number   of    wells   destroyed 
or   impacted    (maximum 
through   mine    life) 


Acres    of    aquifers    removed 
(maximum) 


252  wells    would   be  299   wells    would    be  310  wells    would    be 

destroyed,    203  wells        destroyed,    261   wells      destroyed,    263 
would    be    impacted.  would    be    impacted.  wells    would    be 

impacted . 


275,000 


310,000 


312,000 


352  wells    would    be 
destroyed,    284 
wells    would    be 
impacted. 


335,000 


Number  of  springs  destroyed   25 


33 


35 


35 


Water   required    for   coal  7,430 

mining    (acre-feet)    in    1990 


8,355 


8,310 


Municipal   water    required    by      32,000  * 

population    (acre-feet)    in 

1990 


33,400 


34,700 


*  Water    used    by    incor- 
porated   communities    and 
light    industry. 


Domestic    water   required 
(acre-feet)    in    1990 


2  3,000  ** 


**  Water  used  by  rural  sub- 
divisions, rural  resi- 
dents and  livestock. 


Surface  water 

Reduction  in  surface 
outflow  (maximum  percent) 
through  mine  life) 


Yellowstone  River 


0.3 


.303 


North  Platte  River 


Increase  In  dissolved- 
solids  concentration 
(percent) 


Yellowstone  River 


.09 


,12 


.13 


North    Platte    River 


Loss    of    point-watering 
source    (maximum    through 
mine    life) 


84   point-watering 
sources    would    be 
destroyed 


104   point-watering 
sources    would    be 
destroyed. 


104   point-watering 
sources    would    be 
destroyed. 


117    point-watering 
sources    would    be 
destroyed. 


Air   Quality 

Total    TSP  level    (tons    per 
year)    (maximum    production) 


69,300 


84,700 


86,100 


94,900 
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Table  2-1  continued 


Resource 


Transportation 


Alternative  1 


Soils,  Vegetation  &    Reclamation 

Total  acres  to  be  reclaimed     210,000 


Alternative  2 


267,400 


Alternative    3  Alternative    4 


274,200 


293,500 


Total    unit   coal    trains 
per   day 


Average  interruption  at  at- 
grade  crossing  per  day  at  5 
miles    per    hour 


Probability  of  car-train 
accidents  at  an  at-grade 
crossing  for  1,000  motor 
vehicle    per   day 


Sociology 

Community   service 
requirements    in    1990 

Powder    River   County 
Law    Enforcement 
Teachers 
Physicians 
Dentists 
Hospital    Beds 

Rosebud    County 
Law   Enforcement 
Teachers 
Physicians 
Dentists 
Hospital    Beds 

Campbell    County 
Law    Enforcement 
Teachers 
Physicians 
Dentists 
Hospital    Beds 

Housing    requirements    in    1990 

Powder    River    County 
Broadus 

Rosebud    County 
Ashland    District 

Campbell    County 
Gillette 


183 


234 


242 


262 


12  hours 
10  minutes 


65 
1 

1 
10 

21 

221 

4 

6 

39 


105 
707 

32 
9 

58 


1,  150 
350 


5,600 
350 


17,600 
9,000 


15  hours 
10  minutes 


10  in  100  years 


6 

96 

1 

2 

15 


23 

248 

5 

7 

43 


110 

743 
33 
10 
61 


1,650 
630 

6,350 
1,100 

18,500 
9,460 


16  hours 
5  minutes 


12  in  100  years 


6 
96 

1 

2 

15 

23 

248 

5 

7 
43 


110 

743 

33 

10 

61 


17  hours 
30  minutes 


12  in  100  years       13  in  100  years 


1,650 
630 

6,350 
1,100 

18,500 
9,460 


7 

125 

2 

2 

19 


26 

276 

5 

7 
48 


115 

779 

35 

10 

64 


2,  150 
1,150 

7,  100 
1,850 

19,400 
9,900 
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Table   2-1   concluded 


Alternative    1 


Alternative   2 


Alternative    3 


Alternative   4 


Projected    incremental   net 
fiscal    balances    expected    to 
result    for    local    governments 
($1,000) 


Powder   River    County,    Montana  0 

County   Schools  0 

Broadus  0 


300 

3,200 

100 


300 

3,200 

100 


-900 

3,900 

-100 


Rosebud   County,    Montana 
County   Schools 
Forsyth 


-1,100 

-1,100 

0 


-1,100 

-1,000 

0 


-2,300 

-2,100 

0 


Ashland    Population 


800 


Campbell  County,  Wyoming 
School  District  #1 
Gillette 


2,480 


4,300 

6,700 

-500 


2,480 


4,300 

6,700 

-500 


4,200 


8,600 
13,400 
-1,000 


Net    Energy   Analysis 

Energy    Produced 

Energy   Consumed 
(BTUs    Annually) 


223.0 


225.8 


221.6 
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TABLE  2-2 
COAL  DEVELOPMENT  -  POWDER  RIVER  RECION 


Location  and  Name 


Annual  Production  (Million  Tons)  a_l 
1979      1985       1990      1995 


Existing  Mines 

Wyoming : 

Campbell    County 

Belle   Ayr    (AMAX) 

Black   Thunder    (Thunder    Basin   Coal    Co.) 

Caballo    (Carter-Exxon) 

Clovis   Point   (Kerr-McGee) 

Cordero    (Cordero   Mlning-Sunedco) 

Eagle    Butte    (AMAX) 

Ft.    Union    (Ft.    Union   Mine    Partnership) 

Jacobs    Ranch    (Kerr-McGee) 

North    Rawhide    (Carter-Exxon) 

Wyodak   (Black   Hills    Power   &    Light) 

Sheridan   County 

Big   Horn   (Peter   Kiewit   &    Sons) 
Converse    County 

Dave    Johnston    (NERCO) 


5.0 

19.0 

19.0 

19.0 

6.2 

20.0 

20.0 

20.0 

1.3 

7.5 

12.0 

12.0 

.3 

4.0 

4.0 

4.0 

3.8 

15.0 

15.0 

24.0 

3.7 

19.0 

20.0 

— 

.01 

1.2 

1.2 

— 

4.7 

14.0 

14.0 

14.0 

3.6 

24.0 

24.0 

24.0 

2. A 

5.0 

5.0 

5.0 

3.5 


4.5 


3.2 


4.5 


3.2 


4.5 


3.2 


Totals 


48.31 


136.4 


141.9 


129.7 


Montana : 

Powder   River   County 

Coal   Creek 

Rosebud    County 

Big    Sky   (Peabody) 
Colstrip   (Western   Energy) 

Big   Horn   County 

Decker-East   and   West 
Absaloka   (Westmoreland) 
Spring    Creek   (NERCO) 


.03 


2.5 
11.4 


.03 


4.2 
18.6 


13.2  11.8 

5.3  10.0 

7.0 


.03 


4.2 
19.1 


.03 


4.2 
19.1 


12.2  12.2 

10.0  10.0 

7.0  7.0 


Totals 


32.43  51.63 


52.53  52.53 
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TABLE   2-2   continued 


Location  and    Name 


Annual    Production    (Million   Tons) 
1979  1985  1990  1995 


New  Mines 


Wyoming : 


Campbell    County 


Buckskin    (Shell   Oil   Co.) 
Coal    Creek   ( ARCO   Coal   Co.) 
Dry    Fork   (Cities    Services    Co.) 
East   Cillette    (Kerr-McCee) 
North   Rochelle    (Shell   Oil   Co.) 
Pronghorn  (Mobil   Oil   Co.) 
Rochelle    (Rochelle   Coal    Co.) 
Caballos    Rojo    (Mobil   Oil   Co.) 
South   Rawhide    (Carter-Exxon) 
Wildcat    Creek   (Gulf    Oil    Co.) 
Wymo    Fuels   Mine    (Wymo   Fuels,    Inc.) 

Sheridan   County 

Ash    Creek   (Public    Service   of    Oklahoma) 
Black   Mountain   (Black   Mountain   Coal) 
Dutchman    (JMT   Co.) 


6.2 

1.5 

— 

8.5 

10.0 

10.0 

2.0 

8.0 

15.0 

11.0 

11.0 

11.0 

8.0 

8.0 

8.0 

5.0 

5.0 

5.0 

5.0 

11.0 

11.0 

9.0 

15.0 

15.0 

4.0 

7.0 

7.0 

5.2 

10.0 

10.0 

A. A 

4. A 

4. A 

.5 

.5 

.5 

.5 

.5 

— 

2.0 

2.0 

2.0 

Converse    County 
Antelope    (NERCO) 


8.0 


10.0 


12.0 


Totals 


79.3 


103.9 


110.9 
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TABLE    2-2   continued 


Annual    Production    (Million   Tons) 
Location   and   Name  1979  1985  1990  1995 


New   Mines 


b/ 


Montana  : 

Rosebud   County 

CX   Ranch    (Peter    Kiewit)                                                   —  2.0  4.0  4.0 

Montco-Nance    (Montco) — 2.0  Q.O  12.0 

Totals  A.O  13.0  16.0 


PRLAs 


1.6 

2.3 

d/ 

d/ 

2.0 

3.2 

3.5 

5.0 

5.2 

32.0 

4.5 

24.0 

Wyoming: 

Campbell    County 

Bell    Fourche    (Uold    Nuclear   Co.)  —  —  c/ 

East    Black   Thunder    (Arco) 

North   Antelope    (Peabody)  —  — 

Rochelle   Area    (Peabody) 

South   Cillette    (Peabody)  —  — 

Thunderbird    Project    (El    Paso   Energy   Co.) 

Thunderbird    II    (Uold    &    Jenkins) 

Wildcat    Creek   Area    (CONSOL) 

Sheridan   County 

Ulm    Project    (Woodson   Oil    Properties)  —  —  14.0  14.0 

Converse   County 

Dull   Center    (Peabody) 

Sand    Draw    (Peabody)  —  — 

South  Antelope  ( Peabody) 

South  Powder  River  (Dixie  Natural  Res.) 

Stevens  North  (Western  Fuels)  —        — 

Stevens  South  (Western  Fuels) —- —  

Totals  —        —        45.6      97.5 


1.7 

1.7 

5.0 

5.0 

3.6 

3.6 

2.2 

2.2 

.8 

3.0 

1.5 

1.5 
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TABLE    2-2  concluded 


Annual    Production    (Million  Tons) 
Location  and   Name  1979  1985  1990  1995 


Exchanges  £.' 

Wyoming : 

1-90 

Carter-Exxon    (North   Rawhide   &  Caballo) 
Gulf    (Wildcat    Creek) 
Wyodak    (Wyodak    Mine) 


Noncompetitive   Leases    (Northern   Cheyenne) 

CX  Ranch   (CONSOL)  —  5.0  8.0  8.0 

Greenleaf-Miller    (Peabody)  —  —  4.0  6.0 


Totals  —  5.0  12.0  14.0 


a/   Final  figures  for  1980  production  unavailable  for  inclusion  into  the  draft, 
b/   Youngs  Creek  Mine  (Shell)  located  in  Big  Horn  County  not  included  (see  Chapter  1). 
c/   These  exchanges  are  mine  extensions  and  do  not  add  to  annual  production. 
dV   Mine  life  of  2  years  projected  for  1988  and  1989. 

e/   To  be  mined  in  conjunction  with  the  Rochelle  Mine  for  gasification  at  Panhandle 
Eastern. 
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TABLE   2-3 
PROJECTED    1990   BUDGET   LEVELS,    BY   ALTERNATIVE,    FOR  THE 
COUNTIES,    SCHOOLS,    AND   COMMUNITIES    THAT 
WOULD   BE    IMPACTED  MOST   HEAVILY    BY   FEDERAL 
COAL   LEASING   IN  THE    POWDER   RIVER  REGION 
(Rounded    to   the   nearest    $100,000; ' Includes    Debt    Servicing) 


Alternatives 
la/  2b/  3b/  4b/ 

($1,000)        ($1,000)  ($1,000)        ($1,000) 


Powder   River   County 

Revenues  3,800 

Expenditures  3,800 

Balance  0 


5,200 

5,500 

-300 


5,200 

5,500 

-300 


6,300 

7,200 

-900 


Powder    River   County 
Schools 
Revenues 
Expenditures 
Balance 

Broadus 
Revenues 
Expenditures 
Balance 

Rosebud    County 
Revenues 
Expenditures 
Balance 

Rosebud    County 
Schools 
Revenues 
Expenditures 
Balance 

Ashland    c/ 
Revenues 
Expenditures 
Balance 


9,100 

9,100 

0 


2,000 

6,100 

6,100 

7,600 

2,000 

2,900 

2,900 

3,700 

0 

3,200 

3,200 

3,900 

200 

400 

400 

500 

200 
0 

300 
100 

300 
100 

600 
-100 

9,800 

9,800 

9,800 

9,800 

9,800 

10,900 

10,900 

12,100 

-1,100 


9,100 
10,100 
-1,000 


-1,100 


9,100 
10,100 
-1,000 


-2,300 


9,100 
11,200 
-2,100 


Campbell   County 
Revenues 
Expenditures 
Balance 

School    District    #1 
Revenues 
Expenditures 
Balance 


26,600 

26,600 

0 

32,300 

28,000 

4,300 

32,300 

28,000 

4,300 

37,900 

29,300 

8,600 

69,800 

69,800 

0 

80,100 

73,400 

6,700 

80,100 

73,400 

6,700 

90,200 
76,800 
13,400 
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Table    2-3  concluded 


Alternatives 

la/  2b/  3b/  4b/ 

($1,000)        ($1,000)  ($1,000)        ($1,000) 

Gillette 

Revenues  19,800  20,300  20,300  20,800 

Expenditures  19,800  20,800  20,800  21,800 

Balance  0  -500  -500  -1,000 

a/   These  are  the  baseline  budget  levels  that  are  expected  to  exist 

without  additional  Federal  Competitive  Leasing.   Expenditures  were 
projected  from  actual  FY  1979/1980  budgets  (including  debt 
servicing)  on  a  per  capita  basis  in  order  to  maintain  the  per 
capita  spending  levels  of  FY  1979/1980.   It  is  assumed  that 
revenues  will  equal  expenditures. 


b/   The  additional  expenditures  above  baseline  expenditures,  which  are 
required  to  maintain  FY  1979/1980  per  capita  spending  levels  for 
additional  populations,  were  projected  from  actual  FY  1979/1980 
budgets  (including  debt  servicing)  on  a  per  capita  basis. 
Additional  revenues  above  baseline  revenues  for  Powder  River  and 
Rosebud  counties  are  based  on  revenue  to  coal  production  ratios 
derived  from  a  baseline  run  of  the  coal  town  model,  which  was 
generated  by  Keith  Bennett.   Additional  revenues  for  Campbell 
County  were  generated  by  a  coal  revenue  model  developed  by  Thomas 
F.  Stinson  at  the  University  of  Minnesota. 

c/   Because  Ashland  is  an  unincorporated  community  without  a  formal 
budget  it  is  difficult  to  make  reliable  budget  projections. 
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FIGURE   2-1 
POWDER  RIVER  REGIONAL  COAL  PRODUCTION  TO  1995 
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CHAPTER  3 


DESCRIPTION  OF  THE  AFFECTED  ENVIRONMENT 


INTRODUCTION 


This  chapter  describes  the  affected  environment 
for  the  area  of  the  Powder  River  Region  that  is 
necessary  for  assessing  effects  of  the  No-Action 
Alternative  in  Chapter  4.  Climate,  physiographic 
province,  geologic  structure,  fisheries,  prime  farm- 
land, wetlands,  floodplains,  and  threatened  or  en- 
dangered plant  species  either  would  not  be  region- 
ally affected  or  do  not  occur  within  the  region. 
Therefore,  no  assessments  on  these  elements 
were  deemed  necessary. 

Areas  of  land  have  been  identified  as  possible  al- 
luvial valley  floors  (AVFs).  Although  these  possible 
AVFs  are  not  excluded  from  consideration  for  leas- 
ing, the  OSM  would  make  a  final  determination 
prior  to  the  mine  and  reclamation  plan  approval  re- 
garding their  existence  and  whether  mining  would 
be  permitted  in  that  area  of  the  tract.  Individual 
tract  profiles  (Northwest  Otter  Creek,  Southwest 
Otter  Creek,  Ashland  (Decker-Birney),  Keeline, 
Kintz  Creek,  and  Duck  Nest  Creek)  show  location 
of  these  possible  AVFs  (BLM,  1981). 


GEOLOGY  AND  OTHER 
MINERALS 


The  economic  coal  beds  are  found  in  the  Tongue 
River  member  of  the  Paleocene  (65  to  55  million 
years  ago)  Fort  Union  Formation  and  the  Eocene 
(55  to  38  million  years  ago)  Wasatch  Formation. 
Description  and  relationships  of  the  coal  bearing 
formations  may  be  found  in  Brown  (1962),  and 
Matson  and  Pinchock  (1977). 

Faults  and  folds  are  rare  and  mostly  confined  to 
the  west  flank  of  the  region  along  the  edge  of  the 
Bighorn  Mountains.  The  region  is  classified  as 
aseismic  (no  earthquake  tendency) '(Simon,  1972). 

The  coal  beds  found  in  the  region  are  generally 
thick  and  of  very  wide  areal  extent.  Detailed  discus- 
sions concerning  the  quantity,  quality,  correlations, 
and  locations  of  the  coal  beds  may  be  found  in 
Glass  (1976  and  1980);  Matson  and  Blumer  (1973); 
Matson  and  Pinchock  (1977);  Cole,  Matson  and  Pe- 
derson  (1980);  and  the  Tract  Profiles  (BLM,  1981). 


Abundant  plant  and  invertebrate  fossils  are  found 
in  the  Tertiary  coal  bearing  rocks.  Vertebrate  of 
other  significant  fossils  are  rare  and  known  from 
only  a  few  locations.  Those  known  fossils  con- 
tained within  the  region  have  no  exceptional  scien- 
tific interest  or  value  (BLM,  1979a;  USGS,  1979). 

Other  minerals  of  economic  importance  found  in 
the  region  are  oil  and  gas,  uranium,  and  bentonite 
(see  discussion  in  Chapter  1). 


WATER  RESOURCES 


Most  of  the  water  used  in  the  Powder  River 
Region  comes  from  the  Yellowstone  River  and  its 
tributaries  the  Tongue  River  and  Powder  River;  the 
Cheyenne  River  and  its  tributary  the  Belle  Fourche 
River,  and  the  North  Platte  River.  The  discharge  of 
these  streams  is  adequate  to  supply  present  needs 
within  the  region.  Total  water  use  in  1980  was 
about  518,140  acre-feet.  The  largest  use,  81  per- 
cent, was  for  irrigation.  Coal  mining  used  1,700 
acre-feet,  and  municipal  water  use  was  23,000 
acre-feet.  About  70  percent  of  the  municipal  water 
used  is  discharged  as  treated  sewage  effluent 
(BLM,  1979a). 


Ground  Water 


The  occurrence  of  ground  water  within  the  Mon- 
tana and  Wyoming  areas  of  the  Powder  River 
Region  is  similar  and  therefore  both  areas  will  be 
assessed  as  a  single  unit.  Ground  water  is  used  for 
domestic  and  stock  watering,  municipal  supplies, 
secondary  recovery  of  oil,  irrigation,  mining,  milling, 
and  other  industrial  uses. 

Aquifers  are  contained  in  formations  with  a  total 
thickness  of  more  than  9,000  feet.  The  deepest 
aquifers  are  in  the  Madison  aquifer  system  that  in- 
cludes geologic  units  from  Precambrian-age  base- 
ment rocks  to  Cretaceous-age  shales  (BLM,  1981, 
pp.  3-2).  The  most  important  aquifer  within  this 
system  is  the  Madison  Group,  which  is  present  in 
an  area  of  over  180,000  square  miles  including  the 
Powder  River  Region.  The  Madison  aquifer  is  com- 
posed almost  entirely  of  carbonates  that  are  mostly 
dense  with  low  porosity  and  permeability.  However, 
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DESCRIPTION  OF  THE  AFFECTED  ENVIRONMENT 


well  developed  zones  of  secondary  porosity  and 
permeability  and  localized  beds  of  coarsely  crystal- 
line dolomite  exist.  Yields  of  more  than  1,000  gal- 
lons per  minute  (gpm)  are  available  where  caverns, 
fractures,  and  crystalline  zones  are  present;  where 
they  are  absent,  yields  are  much  lower. 

Most  of  the  recharge  to  the  Madison  aquifer 
system  is  in  outcrop  areas  in  the  Black  Hills  and 
Bighorn  Mountains.  The  water  becomes  progres- 
sively more  mineralized  with  increasing  distance 
from  the  recharge  areas.  Discharge  is  from  springs, 
wells,  and  seepage  into  stream  valleys. 

Water  from  the  Madison  aquifer  system  is  used 
by  the  towns  of  Douglas  and  Gillette,  Wyoming. 

A  sequence  of  Cretaceous  shale  up  to  5,500  feet 
thick  with  very  low  vertical  hydraulic  conductivity 
overlies  the  Madison  aquifer  system  and  separates 
it  from  shallow  aquifers.  The  shallow  aquifers  are 
contained  in  the  Fox  Hills  Sandstone  and  Hell 
Creek,  Fort  Union,  Wasatch,  and  Lance  Forma- 
tions. (BLM,  1979a,  Figure  R2-4). 

Ground  water  in  the  above  formations  is  available 
at  relatively  shallow  depths  in  most  of  the  region  in 
sufficient  quantity  for  domestic  and  stock  watering 
uses.  The  quality  of  the  water  in  shallow  aquifers  is 
highly  variable.  Larger  yields  and  better  quality 
water  are  usually  more  available  in  the  lower  part  of 
the  shallow  aquifers  than  in  the  upper  part.  Stock 
and  domestic  wells  are  commonly  less  than  1,000 
feet  deep  and  yield  about  25  gpm.  Industrial  and 
municipal  wells  are  commonly  deeper  than  1,000 
feet  and  are  often  3,000  to  5,000  feet  deep  and 
open  to  several  formations.  These  deeper  wells 
can  yield  more  than  100  gpm. 

The  aquifers  most  commonly  used  in  the  region 
are  sandstone  and  coal  beds  in  the  dominantly 
fine-grained  Fort  Union  Formation.  (USGS,  1979, 
pp.  11-18.)  The  sandstone  beds  are  lenticular  and 
generally  do  not  extend  more  than  a  few  miles; 
whereas,  coal  aquifers  are  more  areally  extensive. 
The  Fox  Hills-Hell  Creek  aquifer,  which  underlies 
the  Fort  Union  Formation,  is  the  most  extensive 
unit  where  yields  of  100  to  200  gpm  can  be  ob- 
tained. Clinker  zones  in  the  Fort  Union  Formation 
are  very  permeable;  however,  they  are  usually 
above  the  water  table. 

Recharge  to  the  shallow  aquifer  system  is  mainly 
in  upland  areas  through  sandy  zones  of  the  Fort 
Union  Formation,  coarse-grained  alluvium,  and 
clinker. 

Downward  movement  of  recharge  water  in  the 
shallow  aquifer  system  is  retarded  by  shale  layers 
of  low  permeability  causing  the  static  water  level  in 
wells  in  recharge  areas  to  be  progressively  lower 
with  increasing  depth  of  the  well.  Pumping  lifts  in 
deep  wells  may  be  several  hundred  feet  greater 


than  in  adjacent  shallow  wells.  Perched  zones  are 
common,  and  where  impermeable  beds  are  ex- 
posed, ground  water  is  discharged  as  seeps  and 
springs. 

The  chemical  quality  of  the  water  from  the  shal- 
low aquifers  is  highly  variable.  DS  concentration 
ranges  from  100  to  more  than  8,000  mg/L,  but 
Hodson  and  others  (1973)  state  that  the  DS  con- 
tent of  water  from  most  wells  is  between  500  and 
1,500  mg/L.  As  water  moves  downward  through 
the  formations,  the  chemical  type  is  changed  by 
cation-exchange  softening  and  sulfate  reduction. 
The  water  from  wells  less  than  200  feet  deep  gen- 
erally is  hard  (calcium-magnesium-sulfate  type) 
whereas,  water  from  deeper  wells  generally  is  soft 
(sodium-bicarbonate  type)  (BLM,  1979a,  Fig.  R2- 
12).  Water  from  the  deeper  wells  is  typically  lower 
in  total  DS,  indicating  that  precipitation  occurs  as 
the  water  moves  downward.  Ranges  of  trace  ele- 
ments and  radiochemical  analyses  of  water  from 
shallow  aquifers  in  Wyoming  are  given  in  the  East- 
ern Powder  River  Coal  ES  (BLM,  1979a,  Table  R2- 
7). 

Quaternary  alluvium  contains  the  shallowest 
aquifers  in  the  region.  Most  alluvium  is  too  fine- 
grained to  yield  much  water;  however,  clean, 
coarse-grained  material  along  rivers  may  yield  up  to 
several  hundred  gpm.  Recharge  to  alluvial  aquifers 
is  from  precipitation,  runoff,  and  upward  seepage 
from  underlying  formations.  Discharge  is  by  evapo- 
transpiration,  seepage  into  streams,  pumpage,  or 
ground  water  flow  to  older  formations. 

The  water  table  in  alluvial  aquifers  can  slope 
toward  or  away  from  a  stream  depending  on  wheth- 
er the  stream  is  gaining  or  losing  water  in  that  area. 

The  quality  of  the  water  in  most  alluvial  aquifers 
is  poor,  with  DS  concentration  exceeding  8,000 
mg/L.  The  chemical  type  of  the  water  is  similar  to 
that  in  the  upper  part  of  the  shallow  aquifers  but 
may  be  higher  in  DS  due  to  concentration  by  eva- 
potranspiration 

Municipal  water  supplies  within  the  towns  of  Ash- 
land, Broadus,  and  Gillette  are  adequate  for  the 
present  population. 

In  some  areas  of  Wyoming,  uranium  mining  may 
result  in  serious  and  long-lasting  degradation  of 
water  quality.  Leachate  from  tailing  ponds  is  well 
beyond  the  safe  limits  of  radioactivity  for  animals  or 
humans.  Stock  or  humans  using  water  from  wells 
or  streams  down  gradient  could  be  exposed  to  dan- 
gerous levels  of  radioactivity.  Increasing  the  danger 
is  the  nondegradable  and  cumulative  character  of 
this  type  of  contamination.  Plants,  crops,  and  river 
biota  accumulate  and  concentrate  radium  226. 
Levels  of  radium  226  in  some  wells  near  uranium 
mines  vary  from  less  than  10  to  50  picocuries  per 
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liter,  and  surface-water  levels  are  as  high  as  35  pi- 
cocuries  per  liter.  U.S.  Public  Health  Service  limits 
are  3  picocuries  per  liter. 


Surface  Water 


Montana 

The  major  tributaries  to  the  Yellowstone  River 
that  drain  the  Montana  part  of  the  region  are  Ar- 
mells  and  Rosebud  creeks  and  the  Tongue  and 
Powder  rivers.  Pumpkin,  Otter,  and  Hanging 
Woman  creeks  are  major  tributaries  to  the  Tongue 
River,  and  Mizpah  and  the  Little  Powder  River  are 
major  tributaries  to  the  Powder  River.  Streams  that 
are  perennial,  or  nearly  so,  include  the  Tongue  and 
Powder  rivers  and  Rosebud,  Otter,  and  Hanging 
Woman  creeks.  Many  streams  are  ephemeral  (flow 
in  response  to  rainfall  or  snowmelt).  However,  most 
stream  channels  have  intermittent  reaches  that  flow 
for  long  periods  each  year  at  very  low  rates. 

The  average  runoff  ranges  from  about  0.01  cubic 
feet  per  second  per  square  mile  (cfsm)  to  0.06 
cfsm  from  the  larger  drainages  with  the  exception 
of  the  Tongue  River  which  averages  0.35  cfsm  at 
the  state  line  near  Decker,  and  0.08  cfsm  at  Miles 
City.  High  runoff  usually  results  from  snowmelt  and 
spring  rains,  and  the  extreme  low-flow  period  is 
from  October  through  January.  Average  flow  for  the 
Yellowstone  River  at  Miles  City  is  11,605  cubic  feet 
per  second  (cfs)  (USGS,  1980a).  Surface  runoff  is 
depleted  by  numerous  stock-water  reservoirs  and 
spreader  systems  on  small  tributaries.  Much  of  the 
flow  that  originates  within  the  region  is  depleted  by 
storage,  evapotranspiration,  and  seepage. 

The  chemical  quality  of  water  in  most  small 
streams  is  poor  most  of  the  time  (BLM,  1979a). 
The  base-flow  component  (water  that  enters 
streams  from  the  ground  water  system)  of  streams 
that  drain  the  more  arid  areas  contain  DS  concen- 
trations ranging  from  1,500  to  5,000  milligrams  per 
liter  (mg/L),  mainly  sodium  sulfate.  Rosebud  Creek 
and  the  Tongue  River  are  the  only  major  streams 
that  regularly  contain  DS  concentrations  less  than 
1,000  mg/L,  mainly  calcium  bicarbonate;  however, 
water  in  the  Tongue  River  deteriorates  in  the  down- 
stream direction  owing  to  irrigation  return  water  that 
contains  greater  concentrations  of  DS,  mainly 
sodium  sulfate  (BLM,  1979a).  DS  for  the  Yellow- 
stone River  averages  about  480  mg/L  below  Miles 
City.  Sediment  yields  range  from  0  to  1.2  acre-feet 
per  square  mile  per  year  (BLM,  1981).  Fecal  con- 
form count  in  colonies  per  100  milliliters  for  Octo- 
ber 1978  through  September  1979  ranged  from  960 
to  30  in  the  Tongue  River  at  the  state  line  near 


Decker  and  18  to  2  in  the  Yellowstone  River  at  For- 
syth (USGS,  1980a). 

Wyoming 

The  Wyoming  area  of  the  region  is  drained  to  the 
east  by  the  Belle  Fourche  and  Cheyenne  rivers,  to 
the  north  by  the  Little  Powder  River,  to  the  west  by 
tributaries  to  the  Powder  River,  and  to  the  south  by 
tributaries  to  the  North  Platte  River.  Most  streams 
are  ephemeral.  However,  many  stream  channels 
have  intermittent  reaches  that  flow  for  long  periods 
each  year  at  very  low  rates.  Streams  seem  to  be 
drier  (closer  to  truly  ephemeral)  in  the  southern  part 
of  the  region  and  become  progressively  wetter  to 
the  north  (BLM,  1979a). 

The  average  runoff  ranges  from  about  0.01  to 
0.02  cfsm  from  the  larger  drainages.  The  flow  of 
the  North  Platte  River  at  Casper,  which  is  partially 
controlled  by  reservoirs,  averaged  1,360  cfs  in 
1979.  High  runoff  usually  results  from  snowmelt 
and  spring  rains,  and  the  extreme  low-flow  period  is 
from  October  through  January.  Surface  runoff  from 
the  region  is  depleted  by  numerous  stock-water 
reservoirs  and  spreader  systems  on  small  tributar- 
ies (BLM,  1979a).  Much  of  the  flow  that  originates 
within  the  region  is  depleted  by  storage,  evapotran- 
spiration, and  seepage.  The  quantity  of  flow  that 
leaves  the  eastern  Powder  River  Region  via  the 
large  streams  represents  about  42  percent  of  the 
flow  that  originates  on  each  square  mile  within  the 
region  (BLM,  1979a). 

The  chemical  quality  of  water  in  most  streams  is 
poor  most  of  the  time.  The  base-flow  component 
(water  that  enters  streams  from  the  ground  water 
system)  of  most  streams  contains  DS  concentra- 
tions ranging  from  1,500  to  5,000  mg/L,  mainly 
sodium  sulfate.  DS  for  the  North  Platte  River  aver- 
ages about  400  mg/L  below  Casper.  Fecal  coliform 
count  in  colonies  per  100  milliliters  for  October 
1978  through  September  1979  ranged  from 
130,000  to  12,000  in  Goose  Creek  below  Sheridan, 
10,000  to  11  in  the  North  Platte  River  below 
Casper,  670  to  less  than  1  in  the  Cheyenne  River 
near  Riverview,  600  to  2  in  the  Belle  Fourche  River 
below  Moorcroft,  and  120  to  2  in  the  Little  Powder 
River  above  Dry  Creek  near  Weston  (USGS, 
1980b).  Sediment  yields  range  from  about  0.1  to  3 
acre-feet  per  square  mile  per  year  (BLM,  1979a). 
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AIR  QUALITY 


A  detailed  description  of  air  quality  in  the  region 
may  be  found  in  the  Technical  Report  (Radian, 
1980). 

Background  concentrations  for  TSP,  N02,  S02, 
non-methane  hydrocarbons  (NMHC),  and  ozone 
(03)  were  generated  from  monitoring  data  obtained 
within  the  region.  Data  on  other  criteria  pollutants, 
carbon  monoxide  (CO)  and  lead  (Pb),  were  gath- 
ered from  nearest  available  sites,  which  are  Bill- 
ings, Montana  (about  120  miles  from  Ashland,  Mon- 
tana), and  Steamboat  Springs,  Colorado  (about  400 
miles  from  Gillette,  Wyoming),  respectively  (Radian, 
1980). 

The  region  is  a  Federal  Class  II  PSD  area.  How- 
ever, the  Northern  Cheyenne  Indian  Reservation, 
which  is  a  Class  I  PSD  area,  is  bordered  by  the 
region  on  the  north,  east,  and  south  sides. 

Appendix  A  (Table  A-1)  shows  the  maximum  al- 
lowable increases  for  the  PSD  of  air  quality.  Appen- 
dix A  (Table  A-2)  shows  the  federal,  Montana,  and 
Wyoming  ambient  air  quality  standards. 

The  rural  TSP  annual  geometric  mean  for  the 
region  is  about  16  jug/m3.  In  and  near  populated 
areas  and  existing  industrial  activities,  particulate 
levels  are  significantly  higher  than  background 
levels.  Particulate  readings  near  existing  mining  ac- 
tivities are  higher  than  background  levels  due  to  fu- 
gitive dust  generated  by  mining  operations.  TSP  re- 
turns to  rural  background  levels  several  miles 
downwind  as  a  result  of  particulate  deposition. 

Violations  of  the  annual  and  24  hour  TSP  stand- 
ard occurred  in  1979.  In  Wyoming  the  east  monitor 
site  at  Black  Thunder  Mine  exceeded  annual  and 
24  hour  TSP  standards  (412  and  113  fxg/m3,  re- 
spectively). The  Belle  Ayr  Mine  sites  4  and  5  and 
Eagle  Butte  site  4  exceeded  the  24  hour  TSP 
standard  (188,  167,  and  152  /Ltg/m3,  respectively). 
In  Montana,  the  Colstrip  area  does  not  meet 
NAAQS  for  particulate  and  has  been  designated  a 
nonattainment  area  which  is  not  expected  to  im- 
prove in  the  near  future. 

Rural  annual  S02  and  N02  background  levels  are 
about  1  and  16  /u,g/m3,  respectively.  The  3-hour  na- 
tional standard  for  NMHC  was  exceeded  five  times 
at  Colstrip  in  1976  with  a  maximum  of  0.87  parts 
per  million  (ppm).  These  high  readings  are  attribut- 
ed to  heavy  vehicular  traffic  primarily  in  the  early 
morning.  CO,  Pb,  and  03  concentrations  were  less 
than  50,  80,  and  75  percent,  respectively,  of  the 
NAAQS. 

Visibility  greater  than  60  miles  is  common.  Signifi- 
cant reductions  in  visibility  are  generally  weather  re- 
lated. 


SOILS,  VEGETATION,  AND 
RECLAMATION 


Soils  of  the  region  have  developed  mostly  with 
short-grass  vegetative  cover  common  to  the  se- 
miarid  Great  Plains.  Due  to  prevailing  climate  and 
vegetative  conditions,  organic  matter  is  accumulat- 
ed slowly,  and  soils  have  developed  with  light-col- 
ored surfaces.  Light  colored  soils  generally  indicate 
low  organic  matter  content  and  fertility  levels.  Sub- 
soil colors  are  normally  light  brown  or  reddish 
brown,  and  are  often  influenced  by  white,  powdery 
carbonate  accumulations  caused  by  low  rainfall  and 
insufficient  leaching.  Soils  of  the  region  are  mostly 
residual  (developed  in  place)  and  formed  from 
weathered  sedimentary  bedrock,  mostly  sandstone 
and  shale.  Most  soils  in  the  region  have  a  fairly 
good  reclamation  potential  based  on  reclamation 
success  of  other  mines  in  the  region.  The  'fairly 
good'  category  means  on  a  scale  of  1  to  10  these 
soils  rate  a  '7'.  Site-specific  information  on  soils 
and  reclamation  potential  is  available  in  the  Tract 
Profiles  (BLM,  1981);  Wyoming  General  Soils  Map 
(University  of  Wyoming,  1977);  and  Rehabilitation 
Potentials  and  Limitations  of  Surface-Mined  Land  in 
the  Northern  Great  Plains  (Packer,  1974). 

The  major  vegetation  types  in  the  Powder  River 
Region  are  shown  on  Table  4-6,  along  with  acre- 
age. Refer  to  the  Tract  Profiles  (BLM,  1981)  for 
vegetation  map  and  common  species  list  for  the 
vegetative  types.  No  threatened  or  endangered 
plant  species  have  been  identified  within  the  region 
(BLM,  1981;  Dorn,  1980). 


WILDLIFE 


Physical  boundaries  used  in  assessing  wildlife  im- 
pacts are  the  Decker,  Colstrip,  and  Otter  Creek 
areas  in  Montana,  and  antelope  (and  corresponding 
deer)  hunt  areas  24  and  101  (21),  17,  18  and  19 
(17  and  18)  and  23  (19  and  20)  in  Wyoming  (see 
Appendix  B).  Acres  of  habitat  for  these  areas  are 
shown  on  Table  3-1. 


Montana 

Detailed  population  data  is  not  available  for  Mon- 
tana. 

In  the  Colstrip  area  big  game  may  well  be  below 
their  numbers  of  1976  following  the  two  severe  win- 
ters of  1977-78  and  1978-79  (Wentland,  1980). 
Mule  deer  habitat  use  is  heaviest  in  areas  south 
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and  east  of  Colstrip.  This  area  is  fair  to  poor  ante- 
lope habitat.  Mule  deer  are  common  on  the  breaks 
along  both  sides  of  Otter  Creek.  Most  deer  appear 
to  winter  on  the  Custer  National  Forest.  Antelope 
are  common  on  the  west  side  of  the  creek,  south 
of  the  confluence  of  Three  Mile  Creek  and  Otter 
Creek  (Martin,  1980).  The  West  Decker  and  Spring 
Creek  mines  include  or  are  directly  adjacent  to  im- 
portant winter  mule  deer  and  antelope  range. 
During  the  severe  winter  of  1977-78,  approximately 
405  mule  deer  and  375  antelope  used  these  areas 
(Phillips,  1979). 

Sharp-tailed  grouse  are  abundant  (1 1  leks)  in  the 
Colstrip  area.  The  habitat  consists  of  pine  groves 
which  provide  escape  and  thermal  cover  while 
native  grasslands  and  cultivated  lands  provide  nest- 
ing cover  and  food  habitat.  The  grouse  have  estab- 
lished new  leks  on  unmined  areas  near  Colstrip 
Mine  and  are  nesting  on  successfully  reclaimed 
areas.  Twenty  sharp-tailed  grouse  leks  have  been 
located  in  the  Otter  Creek  area.  This  amounts  to 
.22  leks  per  square  mile  compared  to  .12  leks  per 
square  mile  in  the  Colstrip  area.  Average  male  at- 
tendance was  about  18  per  lek  in  1980  (Martin, 
1980).  One  sage  grouse  lek  exists  on  the  Spring 
Creek  lease,  but  under  mitigation  agreement  be- 
tween Montana  Fish  and  Game  Department  and 
NERCO,  this  lek  area  was  determined  unsuitable 
for  mining  with  the  exception  applied  (personal 
communication,  Richard  Zander,  BLM,  Miles  City, 
1981). 

Red-tailed  hawks  are  the  most  common  raptor  in 
the  Otter  Creek  area  with  eight  nests  known  to 
occur.  Seven  golden  eagle  nests  are  in  this  area 
but  only  one  nesting  pair  was  observed  in  1980. 
Two  prairie  falcon  eyries  exist  with  one  being  active 
in  1980  (Martin,  1980). 

No  threatened  or  endangered  species  are  known 
to  exist  within  the  Montana  area. 


Wyoming 

The  majority  of  coal  mining  related  surface  dis- 
turbance is  occurring  in  antelope  hunt  areas  24  and 
101  with  six  mines  operating  in  the  area  (Appendix 
B  (Figure  B-1),  and  the  Regional  Activity  Map).  The 
Gillette-Orin  Junction  main  line  railroad  bisects 
these  two  areas,  and  because  it  is  fenced,  it  se- 
verely restricts  east-west  movement.  Access  roads 
to  the  mines  intersect  the  railroad  seven  times  and 
subdivide  hunt  area  24  into  several  small  pastures. 
Movement  between  these  pastures  is  severely  re- 
stricted by  traffic,  fences  along  access  roads,  and 
the  railroad.  Seasonal  movement  is  southward  in 
the  fall  and  northward  in  the  spring.  Approximately 
200  to  300  antelope  have  wintered  in  the  vicinity  of 
Keeline  and  Kintz  Creek  tracts. 


Two  mines  are  currently  located  in  antelope  hunt 
area  17  north  of  Gillette.  Antelope  distribute  evenly 
throughout  hunt  area  17  with  exceptions  of  the 
scoria  hills  and  timbered  areas  along  the  Little 
Powder  River  which  are  occupied  infrequently. 

Mule  deer  use  (deer  hunt  area  18)  is  heaviest  in 
the  rough  scoria  hills  and  timbered  breaks  along 
the  Little  Powder  River.  White-tailed  deer  are 
common  in  the  Little  Powder  River  valley.  However, 
both  species  show  little  seasonal  movement. 

Population  trends  of  big  game  are  presented  in 
Table  3-2.  Most  big  game  herds  in  northeastern 
Wyoming  suffered  heavy  winter  losses  following  the 
winters  of  77-78  and  78-79. 

Sage  grouse  are  the  most  common  upland  game 
bird  in  Campbell  County.  Forty-one  leks  are  known 
to  exist  in  the  county  with  16  of  these  existing  in 
the  area  southeast  of  Gillette  (antelope  hunt  areas 
24  and  101).  Five  of  these  leks  have  been  aban- 
doned and  two  others  destroyed  by  coal  mining  re- 
lated activities  since  1975  (Wyoming  Game  &  Fish, 
1979c).  Sharp-tailed  grouse  are  common  in  the 
northern  half  of  Campbell  County  with  three  lek 
sites  known.  Data  for  the  remainder  of  the  county 
are  not  available. 

Golden  eagles,  red-tailed  hawks,  ferruginous 
hawks,  and  great-horned  owls  are  the  most 
common  nesting  raptors  in  Campbell  County.  Avail- 
able data  indicate  a  minimum  of  90  pairs  of  nesting 
golden  eagles,  21  pairs  of  red-tailed  hawks,  and  21 
pairs  of  great-horned  owls.  There  are  13  pairs  of 
golden  eagles  nesting  on  or  within  lA  mile  of  active 
mines  or  areas  leased  for  further  development. 

The  bald  eagle  and  the  black-footed  ferret  are 
listed  as  endangered  by  Fish  and  Wildlife  Service 
and  occur  within  Campbell  County.  The  bald  eagle 
is  a  common  winter  resident.  The  black-footed 
ferret  is  considered  rare  since  there  have  been  few 
reported  sightings.  However,  no  habitat  has  been 
designated  as  critical  for  either  of  these  threatened 
or  endangered  species.  No  other  threatened  or  en- 
dangered animal  species  are  known  to  exist  in  the 
Wyoming  area. 


CULTURAL  RESOURCES 


Cultural  resources  within  the  region  include  evi- 
dence of  man's  activities  for  the  past  12,000  years 
(BLM,  1979b,  pp.  4-27).  Specific  types  of  cultural 
resources  known  are  stratified  sites  resulting  from 
repeated  occupation  of  a  locality,  bone  beds  from 
communal  hunts  when  large  numbers  of  animals 
were  killed,  stone  circles  generally  known  to  be  as- 
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sociated  with  skin-covered  dwellings  of  late  prehis- 
toric and  historic  Indians,  rock  art,  ceramic  sites 
where  pottery  is  found,  quarries  where  raw  material 
for  stone  tools  was  collected,  lithic  scatters  that 
provide  evidence  of  short-term  subsistence  activi- 
ties, rock  shelters,  burials,  rock  cairns  or  piles  of 
rocks  of  debatable  function,  battlefields,  home- 
steads, mines,  and  trails  (BLM,  1979a;  USGS, 
1979).  Appendix  C  shows  the  identified  cultural 
sites  for  the  Powder  River  Region. 


VISUAL  RESOURCES 


Intrusions  in  an  area  affect  the  form,  line,  color, 
and  texture  of  the  landscape.  Intrusions  are  classi- 
fied as  high,  medium  and  low  depending  upon  the 
amount  of  contrast  with  the  existing  landscape.  In- 
trusions of  high  contrast  would  include  open  pits, 
coal  silos  and  conveyors,  structures  on  the  skyline, 
large  reflective  surfaces,  and  large  areas  of  surface 
disturbance.  Intrusions  of  medium  contrast  would 
include  access  and  haul  roads,  railroad  lines,  power 
lines,  drilling  rigs,  and  oil  wells.  Intrusions  of  low 
contrast  would  include  fence  lines,  pipelines,  and 
small  areas  of  surface  disturbance. 


Montana 

This  area  is  characterized  by  rolling  uplands  dis- 
sected by  steep-sided  valleys.  Local  rugged  hills 
and  ridges  are  capped  by  resistant  sandstone  and 
clinker.  Badlands  have  been  formed  in  easily 
eroded  shales.  The  region  is  drained  by  northward 
flowing  tributaries  of  the  Yellowstone  River  (see 
Regional  Activity  Map).  Scenic  quality  ratings  and 
management  classes  have  not  been  established  for 
this  area  of  Montana;  however,  potential  is  for 
scenic  quality  Classes  B  and  C,  and  management 
Classes  III  and  IV  with  some  areas  of  Class  II  pos- 
sible (VRM  Manual  8400  and  Appendix  D). 


Wyoming 

This  area  is  characterized  by  low  rolling  hills  and 
flat  plains  sometimes  broken  by  canyons,  buttes, 
and  breaks.  Scoria  outcrops  provide  some  reddish 
contrast  to  the  landscape.  Water  is  scarce  and 
rarely  a  dominant  feature.  This  area  is  largely 
scenic  quality  Class  B  or  C  and  management  Class 
III  or  IV.  A  management  class  map  for  Campbell 
and  Converse  counties  is  included  in  the  Eastern 
Powder  River  Coal  ES  (BLM,  1979a). 


LAND  USE 


Agriculture  is  the  primary  land  use  in  the  region 
(USGS,  1979).  Most  of  the  land  is  used  as  range 
for  cattle  and  sheep.  Farming  consists  mainly  of 
dryland  hay,  both  grass  and  alfalfa,  or  grain.  Some 
flood  irrigation  of  hay  and  grain  fields  occurs  along 
stream  bottoms.  Other  land  uses  and  designations 
include  mining,  oil  and  gas,  transportation  networks, 
national  forest,  Indian  reservations,  recreation 
areas,  and  urban  areas. 


Agriculture 


In  Montana,  87  percent  of  the  land  in  the  coun- 
ties within  the  region  is  used  for  agricultural  pur- 
poses (USDA,  Montana  Department  of  Agriculture, 
1978).  Of  that  total  land,  88  percent  is  rangeland,  6 
percent  dryland  farming,  1  percent  irrigated  and  the 
remainder  miscellaneous  agricultural  uses.  The 
acres  within  these  types  of  land  uses  are  shown  on 
Table  3-3  by  county.  Productivity  on  these  lands 
can  only  be  estimated  because  of  flucuations 
caused  by  climate,  markets,  and  operational  deci- 
sions. In  1979  there  were  about  279,000  cattle 
within  the  region.  Cropland  productivity  average  is 
1.9  tons  per  acre  for  hay,  25.0  bushels  per  acre  for 
wheat,  35.8  bushels  per  acre  for  barley,  and  45.3 
bushels  per  acre  for  oats  based  on  1979  crop  pro- 
duction figures. 

Also,  in  Wyoming  87  percent  of  the  land  in  the 
counties  within  the  region  is  used  for  agricultural 
purposes  (USDA  Wyoming  Crop  Production  Report- 
ing Board,  1978).  Of  that,  rangeland  for  cattle  and 
sheep  accounts  for  90  percent,  dryland  farming  5 
percent,  irrigated  land  1  percent  and  the  remainder 
is  in  miscellaneous  agricultural  uses.  The  acres 
within  these  types  of  land  uses  are  shown  on  Table 
3-3  by  county.  Productivity  on  these  lands  can  only 
be  estimated  because  of  flucuations  caused  by  cli- 
mate, markets,  and  operational  decisions.  In  1979 
there  were  approximately  438,000  cattle  in  Wyo- 
ming. Cropland  productivity  average  is  1.48  tons 
per  acre  for  hay,  22.5  bushels  per  acre  for  wheat, 
30.2  bushels  per  acre  for  barley  and  44.2  bushels 
per  acre  for  oats  based  on  1979  crop  production 
figures. 

There  are  no  prime  farm  or  wet  lands  (USDA, 
SCS,  1981). 
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Other  Land  Uses 


Land  use  for  oil  and  gas,  power  plants,  refineries, 
and  mining  of  coal,  bentonite  and  uranium  is  in- 
creasing in  the  region.  In  1980,  76,338  acres  in  the 
Wyoming  and  23,519  acres  in  the  Montana  were  in- 
cluded in  these  types  of  activities. 


RECREATION 


The  Powder  River  Region  is  comprised  mostly  of 
privately  owned  surface,  which  limits  public  access 
and  use.  Recreational  use  is  confined  to  the  devel- 
oped sites  in  the  region  or  the  national  forests  on 
the  fringes  of  the  region.  The  present  number  of 
facilities  are  adequate  to  meet  current  use  or 
demand. 


Campbell  County  Recreation  Board,   1974;  City  of 
Gillette,  1978). 

The  FS  has  proposed  the  Laramie  Peak  (Medi- 
cine Bow  National  Forest)  and  the  Seven  Brothers 
(Bighorn  National  Forest)  wilderness  areas  (USDA, 
RARE  II,  1979).  The  Cloud  Peak  primitive  area  is 
managed  by  the  FS  (Bighorn  National  Forest).  BLM 
has  three  areas  under  study  for  possible  wilderness 
designations:  Fortification  Creek  (west  of  Gillette), 
Gardner  Mountain  and  the  North  Fork  of  the 
Powder  River  (both  located  south  of  Gillette)  (BLM, 
1980b).  BLM  also  has  a  special  management  unit: 
the  Middle  Fork  of  the  Powder  River. 


TRANSPORTATION 


Railroads 


Montana 

Hunting  occurs  throughout  the  area  and  receives 
more  participation  than  any  other  single  recreation- 
al activity.  Big  game  hunter  success  is  high  (see 
Appendix  E);  approximately  75  percent  for  antelope 
(Montana  Fish  and  Game,  1978).  Other  outdoor 
recreation  opportunities  include  fishing,  water 
sports,  camping,  picnicking,  hiking,  winter  sports, 
historic  interpretation,  and  municipal  parks  (Mon- 
tana Fish  and  Game  Department,  1978;  USDA, 
Committee  for  Rural  Development,  1975;  USDA, 
Big  Horn  County  Committee  for  Rural  Development, 
1976;  USDA,  Soil  Conservation,  1976;  USGS, 
1979). 

Although  there  are  no  designated  wilderness 
areas,  the  Forest  Service  (FS)  has  a  wilderness 
proposal,  the  Tongue  River  Breaks  Roadless  Area, 
in  Custer  National  Forest  (USDA,  RARE  II,  1979). 
Also,  BLM  has  three  proposed  wilderness  areas: 
the  Tongue  River  Breaks  Contiguity  (adjacent  to  the 
FS  proposal),  Zook  Creek,  and  Buffalo  Creek  (both 
located  between  Ashland  and  Decker)  (BLM, 
1980a). 


Wyoming 

Like  Montana,  hunting  is  the  major  recreational 
activity  with  high  success  ratio  of  hunters  to  harvest 
(over  90  percent  for  antelope)  (see  Appendix  E).  A 
like  variety  of  outdoor  recreation  opportunities  are 
also  available  (BLM,  1979a;  Wyoming  Recreation 
Commission,  1975  and  1980;  Wyoming  Game  and 
Fish,   1977a  and  b,   1978a  and  b,   1979a  and  b, 


BN  operates  three  main  lines  on  which  unit  trains 
travel  within  the  Powder  River  Region.  The  northern 
line  runs  through  Billings  and  Miles  City,  Montana, 
and  into  North  Dakota  and  Minnesota.  The  central 
route  runs  through  Sheridan  and  Gillette,  Wyoming, 
and  into  Nebraska,  Iowa,  Missouri,  and  Illinois.  The 
southern  route  runs  through  Orin  Junction  and 
Guernsey,  Wyoming  and  into  Nebraska  and  Colora- 
do. The  number  of  TPD  along  these  lines  in  1981 
are  shown  on  Table  3-4.  These  trains  reflect  both 
freight/passenger  and  unit  coal  train  traffic  loaded 
and  empty. 

A  unit  train,  which  contains  100  cars  with  a  ca- 
pacity of  100  tons  each,  is  approximately  1  mile  in 
length.  At  any  given  crossing  it  would  take  a  unit 
train  3  minutes  to  pass  traveling  at  20  miles  per 
hour  and  12  minutes  at  5  miles  per  hour  (BLM, 
1979a).  At  these  two  speeds,  a  crossing  on  the 
central  route  leaving  the  region  would  be  interrupt- 
ed for  1  hour  12  minutes  and  4  hours  40  minutes, 
respectively.  Data  are  unavailable  for  car-train  acci- 
dent rates  for  specific  at-grade  crossings.  An  aver- 
age rate  for  a  crossing  with  flashing  lights  has  been 
predicted  for  a  traffic  volume  of  1,000  motor  vehi- 
cles per  day.  Table  3-4  shows  the  existing  situa- 
tions at  four  selected  cities  located  along  BN  main 
lines. 

Two  proposed  railroad  lines,  the  Tongue  River 
Railroad  along  the  Tongue  River  in  Montana  and 
the  Chicago  Northwestern/Union  Pacific  line  in 
southeast  Wyoming,  would  also  handle  coal  traffic. 
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Highways 


Railroads 


In  Montana,  the  major  trafficways  are  Interstate 
94,  U.S.  Highway  212,  Federal  Aid  Primary  (FAP) 
39,  U.S.  Highway  312,  and  FAP  92.  Outlying  areas 
are  connected  by  a  system  of  county,  FS,  Indian 
reservation,  and  private  roads.  Appendix  F  (Figure 
F-1)  shows  the  interstate,  state,  and  federal  aid  pri- 
mary and  secondary  road  systems,  and  average 
daily  traffic  (ADT).  Highway  212  from  Ashland 
through  the  Northern  Cheyenne  Indian  Reservation 
contains  potholes,  ruts,  and  shoulder  deterioration 
creating  traffic  safety  and  nuisance  problems.  The 
Native  Americans  along  with  other  local  residents 
are  concerned  about  the  problems  caused  by 
heavy  truck  traffic  along  this  route.  The  same  situa- 
tion exists  along  FAS  314  between  212  and 
Decker.  This  road  was  once  surfaced  but  large  traf- 
fic volumes  and  heavy  loads  have  deteriorated  it. 
This  road  is  also  a  traffic  safety  and  nuisance  prob- 
lem (Northern  Cheyenne  and  Crow  tribal  councils). 

In  Wyoming,  the  major  north-south  trafficways 
are  Interstate  25  and  State  Highway  59  (Regional 
Activity  Map).  East-west  travel  is  largely  on  Inter- 
state 90,  U.S.  16,  State  Highway  387,  and  State 
Highway  20/26.  Appendix  F  (Figure  F-2)  shows  in- 
terstate, U.S.,  and  state  highways,  and  the  ADT  for 
the  Wyoming  area.  A  network  of  county  and  private 
roads  connect  outlying  areas  to  these  major  trans- 
portation routes.  There  are  grade  separations  along 
the  BN  line  in  Gillette,  Casper,  and  along  State 
Highway  59  (between  Douglas  and  Wright),  which 
allow  train  interruptions  to  avoid  highway  traffic. 
Roads  in  the  region  are  often  rutted  and  deteriorat- 
ed from  extensive  use  of  heavy,  energy-related 
equipment.  Highways  59  and  387  are  being  up- 
graded. 


The  distances  from  railroad  track  center  line  to 
the  55  dBA  contour  zone  are: 


2,500  feet 
2,100  feet 
4,000  feet 
3,400  feet 


Miles  City,  Montana  (Northern 
Route) 

Gillette,       Wyoming       (Central 

Route) 
Newcastle,    Wyoming    (Central 

Route) 
Torrington,  Wyoming  (Southern 

Route) 


Highways 


Noise  levels  were  calculated  using  the  equations 
discussed  in  'Noise  Impact  Analysis'  (Rau  and 
Wooten,  1980).  The  distance  to  the  55  dBA  contour 
from  the  road  center  line  has  been  calculated  for 
the  following  cities  within  the 


Gillette,  Wyoming 
Sheridan,  Wyoming 
Ashland,  Montana 
Colstrip,  Montana 
Decker,  Montana 


250  feet 
1 ,000  feet 
100  feet 
100  feet 
800  feet 


SOCIOLOGY 


NOISE 


Social  Organization 


Noise  was  calculated  by  using  the  equations  dis- 
cussed in  'Noise  Impact  Analysis'  (Rau  and 
Wooten,  1980).  The  affected  zone  encompasses 
areas  in  which  the  Ldn  (decibels  weighted  on  a 
day-night  basis)  exceeds  55  dBA  ("A"  weighted 
decibels).  The  55  dBA  is  a  standard  set  by  the  U.S. 
Environmental  Protection  Agency  as  a  long-term 
limit  for  protection  of  health  and  welfare.  A  normal 
conversation  is  equivalent  to  50  to  60  decibels. 


Social  organization  is  discussed  for  the  three 
communities,  Ashland  (Rosebud  County),  Broadus 
(Powder  River  County),  and  Gillette  (Campbell 
County),  that  would  be  affected  from  any  of  the  al- 
ternatives described  in  Chapter  2. 

Ashland  and  Broadus,  Montana,  (see  Regional 
Activity  Map)  are  rural  communities  and  have  re- 
ceived very  little  population  increase  over  the  past 
decade.  Also,  Ashland  is  an  unincorporated  com- 
munity. In  both  communities  interpersonal  relation- 
ships are  on  an  informal  basis.  Friendship  networks 
are  dense,  which  means  a  community  resident 
knows  just  about  everyone  else  in  the  community. 
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The  Northern  Cheyenne  and  Crow  Indian  reser- 
vations are  located  in  the  northwestern  part  of 
region  (see  Regional  Activity  Map).  Since  Ashland 
is  located  adjacent  to  the  eastern  boundary  of  the 
Northern  Cheyenne  Reservation,  most  of  the 
town's  occupants  are  Native  Americans. 

Gillette,  Wyoming,  has  grown  rapidly  since  the 
1960s  which  has  already  changed  the  social  orga- 
nization considerably.  Interpersonal  relationships 
are  formal.  A  community  resident  knows  relatively 
few  others  in  the  community,  and  friendship  ties  are 
made  on  the  basis  of  occupation,  age,  and  religion 
(Laumann,  1973;  Wellman,  1979). 


tain  the  coal  was  needed  to  help  meet  the  nation's 
energy  requirements.  The  main  reasons  given  for 
favoring  coal  development  were  the  economic 
benefits  and  the  need  to  develop  domestic  energy 
resources.  Economic  benefits  stated  pertained  to 
increased  employment  and  increased  tax  base.  A 
common  response  was  that  the  coal  is  needed  to 
help  reduce  the  amount  of  imported  fuel.  Environ- 
mental concerns  expressed  were  regarding  recla- 
mation of  the  land,  and  water  quantity  and  quality. 
Concern  was  also  expressed  regarding  the  impacts 
from  the  influx  of  population  (especially  in  Mon- 
tana). A  more  detailed  description  of  attitudes 
within  specific  areas  is  given  in  the  individual  Tract 
Profiles  (BLM,  1981). 


Community  Services  and  Facilities 


Table  3-5  shows  the  existing  levels  of  community 
services  and  facilities.  Water  and  sewage  facilities 
are  adequate  to  support  the  present  population 
(see  Water  Resources).  Fire  protection  throughout 
most  of  the  region  is  gained  through  a  volunteer 
force. 

Ashland  (Rosebud  County)  does  not  currently 
have  a  high  school.  Students  attend  private  and  pa- 
rochial schools  in  Colstrip  and  Broadus. 


Housing 

See  Table  3-6  for  the  existing  number  of  dwelling 
units  in  the  Powder  River  Region. 


Attitudes 


Overall,  people  who  were  interviewed  within  the 
region  favored  coal  development.  A  few  respond- 
ents stated  they  would  be  in  favor  only  if  it  was  cer- 


ECONOMICS 


Montana 

Table  3-6  presents  a  synopsis  of  the  existing 
1980  economic  environment  for  the  Montana  area 
of  the  region.  Coal  employment  numbered  950  in 
Big  Horn  County,  and  380  in  Rosebud  County,  as 
reported  by  the  Montana  Employment  Security  Divi- 
sion of  the  Department  of  Labor  and  Industry. 
Actual  coal  employment  for  Powder  River  County  is 
not  discloseable;  however,  a  baseline  run  from  the 
Coaltown  model,  developed  by  Lloyd  Bender  and 
others  at  Montana  State  University,  estimated 
Powder  River  County  coal  employment  to  be  15. 


Wyoming 

Table  3-8  presents  a  synopsis  of  the  existing 
1979  economic  environment  for  the  Wyoming  area 
of  the  region.  Coal  employment  numbered  1,672  in 
Campbell  County,  155  in  Converse  County,  and  302 
in  Sheridan  County,  as  reported  by  the  Wyoming 
Department  of  Economic  Planning  and  Develop- 
ment (DEPAD). 
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TABLE  3-1 
ACRES  OF  WILDLIFE  HABITAT 


Location  Acres 


MONTANA 

Colstrip  Area  288,000 

Decker  Area  256,000 

Otter  Creek  Area  59,000 

WYOMING 
Hunt  Areas : 

Antelope  24  &  101  750,080 

(Deer  21)  750,080 

Antelope  17  1,099,520 

(Deer  17  &  18)  1,758,020 

Antelope  23  851,840 

(Deer  19  &  20)  1,158,400 
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TABLE  3-6 
EXISTING  NUMBER  OF  DWELLING  UNITS  a/ 


Montana  b/ 

Big    Horn  County  3,867 

Hardin  1,360 

Powder   River    County  1,123 

Broadus  336 

Rosebud   County  3,787 

Ashland    District    c/  248 

Wyoming    d/ 

Campbell   County  8,950 

Cillette  4,650 

Converse    County  5,050 

Douglas  2,210 

Crook.    County  2,340 

Moorcroft  415 

Johnson    County  2,960 

Buffalo  1,635 

Natrona    County  27,200 

Casper  19,400 

Sheridan   County  10,500 

Sher*idan  6,380 

Weston   County  2,830 

Newcastle  1,420 


a/      Includes   mobil   homes   and  multi-family   housing. 

b/      Estimate    based   on   information    from    1980  final   census. 

c/      Because   Ashland   is   a   small    unincorporated    town, 

census   figures   collected   are    for    the   surrounding 

district, 
d/      Estimates   based   on   the   housing   count    from   the 

1980  preliminary   census. 
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TABLE   3-8 
THE    EXISTING   ECONOMIC   ENVIRONMENT 
FOR   THE   WYOMINC   COUNTIES    IN    1979 


Local    Expenditure    Levels   d/ 


Campbell   County 

School    District    #1 
Cillette 

Converse    County 

School    District    #1 
Douglas 

Crook    County 

School   District    #1 
Moorcrof t 

Johnson   County 

School    District    //l 
Buffalo 

Natrona    County 

School    District    //l 
Ca  s  pe  r 

Sheridan   County 

School    District    #2 
Sheridan 

Weston   County 

School    District    #1 
Newcastle 


(million 
tons) 


41.0 


3.8 


-0- 


-0- 


-0- 


3.5 


-0- 


12,453 


5,056 


1,461 


2,099 


36,293 


8,115 


2,479 


sJ 

Population 

County 
($1,000) 

Schools 
($1,000) 

Towns 

($1,000) 

23,200 

13,681.1 

35,885.2 

11,500 

10,122.0 

13,200 

8,304.0 

15,279.5 

5,680 

6,690.0 

5,200 

3,467.4 

4,578.5 

1,010 

384.0 

6,600 

2,062.3 

5,646.8 

3,700 

1,902.3 

69,600 

35,668.5 

30,908.8 

49,300 

41,792.5 

24,300 

14,724.3 

9,898.8 

14,700 

7,143.8 

7,020 

3,806.8 

3,550 

3,671.2 

1,662.8 


a/   Published  by  the  Wyoming  Department  of  Economic  Planning  and  Development. 

b/   Published  by  the  Wyoming  Security  Employment  Commission. 

c/   Estimate  based  on  the  1980  population  to  employment  ratio  derived  from  the  preliminary 

census  from  the  U.S.  Census  Bureau.   City  estimates  based  on  the  1980  town  to  county 

ratio, 
d/   Obtained  from  the  respective  counties,  schools  and  towns.   Includes  debt  servicing. 
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CHAPTER  4 


ENVIRONMENTAL  CONSEQUENCES 


INTRODUCTION 


SHORT  TERM  VS.  LONG  TERM 


This  chapter  presents  the  scientific  and  analytic 
basis  used  in  the  comparison  of  alternatives  de- 
scribed in  Chapter  2.  Site-specific  effects  of  the  in- 
dividual tracts  are  contained  in  the  Tract  Profiles 
(BLM,  1981),  which  are  available  from  the  Casper 
District  Office  upon  request.  Description  of  the  af- 
fected environment  was  used  in  assessing  the  No- 
Action  Alternative  (Alternative  1)  which  was,  in  turn, 
then  used  as  the  new  baseline  to  assess  Alterna- 
tives 2,  3,  and  4.  Analyses  are  focused  on  1990; 
however,  the  time  frame  expands  to  1995  when 
necessary  for  the  worst-case  analysis.  Analyses 
presented  in  this  chapter  were  made  based  on  the 
professional  judgments  of  the  resource  specialists 
when  other  sources  or  references  were  unavailable. 
Discussions  are  presented  on  a  resource  by  re- 
source basis;  however,  some  resource  discussions 
have  been  broken  down  further  by  alternative  as 
necessary  for  clarity. 

Also  included  in  this  chapter  are  adverse  impacts 
which  cannot  be  avoided  should  coal  leasing  occur, 
the  relationship  between  short-term  uses  of  man's 
environment  and  the  maintenance  and  enhance- 
ment of  long-term  productivity,  and  irreversible  or  ir- 
retrievable commitments  of  resources. 


GEOLOGY  AND  OTHER 
MINERALS 


The  only  major  impact  to  geology  would  be  the 
mining  of  the  coal.  The  direct  impact  to  topography 
is  insignificant  in  itself,  but  would  impact  wildlife  and 
is  assessed  in  the  Wildlife  section  of  this  chapter. 
Table  4-1  a  gives  annual  coal  production  projected 
for  1990  under  each  alternative.  Table  4-1  b  shows 
production  amounts  for  federal  reserves  only. 


UNAVOIDABLE  ADVERSE 
IMPACTS 


Removal   of  the  coal   beds  and   destruction   of 
overlying  strata. 


There  are  no  short-term  impacts  associated  with 
geology.  The  long-term  impact  would  be  the  loss  of 
the  mined  coal  reserves  for  future  use. 


IRREVERSIBLE/IRRETRIEVABLE 


Coal  once  mined  and  consumed  would  be  irre- 
versible. Coal  not  mined  and  left  due  to  lack  of 
technology  would  be  economically  irretrievable 
once  the  mining  has  passed  it  by.  Coal  lost  would 
equal  10-15  percent  of  the  reserve  base  available 
for  each  alternative  (Table  1-1). 


WATER  RESOURCES 


Ground  Water 


Impacts  to  the  ground  water  resources  would 
occur  primarily  in  the  vicinity  of  the  mined  area  and 
would  have  little  effect  on  the  regional  ground 
water  systems.  Impacts  include  removal  or  modifi- 
cation of  aquifers,  interruption  of  ground  water  flow 
during  mining,  modification  of  flow  after  reclama- 
tion, and  changes  in  water  quality. 

The  impacts  of  uranium  mines  on  the  water  re- 
sources of  the  region  are  discussed  in  detail  in  en- 
vironmental statements  dealing  specifically  with  in- 
dividual uranium  mine  plans;  therefore,  no  further 
discussion  of  the  subject  is  included  in  this  regional 
analysis. 

Mining  of  new  federal  coal  would  result  in  the  re- 
moval of  the  lowest  coal  aquifer  mined  and  all 
aquifers  above  it.  Coal  beds  are  usually  the  most 
extensive  shallow  aquifers  in  the  region;  whereas 
sandstone  aquifers  in  the  overburden  and  interbur- 
den  are  usually  lenticular  beds  of  relatively  small 
areal  extent. 

Reclamation  regulations  require  that  the  overbur- 
den and  interburden  (spoil)  be  replaced  in  the  mine 
to  restore  the  area  to  as  nearly  its  original  condition 
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as  practical.  The  replaced  spoil  is  usually  moder- 
ately permeable  unless  it  is  unduly  compacted 
during  emplacement.  Studies  by  Rahn  (1975)  indi- 
cate that  dragline-laid  spoil  which  undergoes  gravity 
sorting  and  minimal  compaction  by  machinery  may 
be  as  much  as  a  hundred  times  more  permeable 
than  scraper-laid  spoil  which  is  compacted  by 
scraper  wheels.  Aquifers  created  by  dragline-laid 
spoil  can  have  a  higher  recharge  rate  and  yield 
than  the  combined  total  of  the  original  aquifers, 
while  scraper-laid  spoil  aquifers  may  have  lower  re- 
charge rates  and  yield  than  the  original  aquifers. 
Truck-shovel-laid  spoil  is  in  between  in  water-bear- 
ing characteristics.  Thus  the  impact  of  removing 
aquifers  in  the  mined  areas  can  be  mitigated  by  re- 
placing spoil  in  a  manner  to  create  aquifers  with 
water-bearing  characteristics  equal  or  superior  to 
those  of  the  original  aquifers. 

Coal  mining  would  create  a  hole  in  the  ground 
that  will  act  as  a  large  well  if  the  mine  extends 
below  the  water  table.  Water  entering  this  "well" 
would  be  lost  through  evaporation,  either  naturally 
or  as  it  is  used  for  dust  suppression  or  other  mine 
purposes,  or  will  be  discharged  to  streams  in  dewa- 
tering  operations.  This  discharge  would  create  a 
lowering  of  water  levels  (cone  of  depression)  in  the 
vicinity  of  the  mine.  Pumping  of  standard-type  wells 
to  supply  additional  water  for  mine  operations 
would  increase  the  cone  of  depression. 

The  change  in  the  water  level  surrounding  the 
mine  would  depend  on  aquifer  characteristics,  re- 
charge rates,  and  pumping  rates.  The  greatest  de- 
clines would  be  in  the  mine  itself  and  would  de- 
crease with  distance  from  the  mine  edges  to  negli- 
gible amounts  within  a  few  miles. 

If  the  cone  of  depression  caused  by  mining  inter- 
sects a  nearby  stream,  the  hydraulic  gradient  of  the 
water  table  can  be  reversed  so  that  water  moves 
from  the  stream  toward  the  mipe.  A  reduction  in 
streamflow  would  result,  but  because  of  restrictions 
on  mining  alluvial  valley  floors  and  the  generally 
low  permeability  of  earth  materials  in  the  region 
other  than  alluvium,  the  reduction  would  be  less 
than  1  percent. 

Modification  of  ground  water  flow  after  reclama- 
tion results  from  breakup  of  the  layering  that  gener- 
ally occurs  in  native  formations  of  the  region  and 
from  modification  of  the  slope  of  the  land  surface. 
In  many  parts  of  the  region  relatively  impermeable 
shale  layers  interbedded  with  sandstone  and  coal 
cause  perched  zones  of  saturation  to  form.  Where 
perching  layers  outcrop,  springs  or  seeps  occur. 
The  replaced  spoil  is  relatively  uniform  in  composi- 
tion so  that  vertical  and  horizontal  permeability  are 
similar,  thereby  eliminating  perched  zones  and  their 
springs  and  seeps  and  increasing  recharge  to  the 
water  table.  The  removal  of  springs  and  seeps  from 


their  former  locations  would  affect  the  plants  and 
animals  that  depended  on  the  additional  water  at 
those  locations.  Springs  and  seeps  might  reappear 
at  different  locations  after  reclamation  is  completed 
or  the  extra  recharge  to  the  water  table  might  dis- 
charge into  streams.  The  overall  impacts  of  mining 
would  be  to  permanently  change  the  pattern  of 
ground  water  flow  but  mining  would  not  permanent- 
ly diminish!  the  quantity  of  water  available  in  the 
area  of  the  mine. 

The  water  in  the  spoil  aquifer  would  be  of  poorer 
quality  than  the  water  in  the  original  aquifers.  This 
is  because  the  disturbed  spoil  presents  many  fresh 
surfaces  to  percolating  water  and  this  causes  solu- 
tion of  soluable  minerals  to  occur  at  a  higher  rate. 
The  solution  rate  would  eventually  return  to  normal 
levels;  however,  with  the  low  levels  of  precipitation 
and  recharge  prevalent  in  the  Powder  River  Region, 
this  process  may  take  many  years,  perhaps  centur- 
ies. The  ground  water  occurring  naturally  in  the 
region  varies  greatly  in  mineral  content  both  areally 
and  with  depth  at  a  given  location.  Spoil  aquifer 
water  varies  also,  but  generally  is  two  to  three 
times  as  mineralized  as  water  from  undisturbed 
coal  aquifers  but  typically  is  no  higher  in  mineral 
content  than  the  most  highly  mineralized  ground 
water  in  the  area  (personal  communication,  N.J. 
King,  USGS,  1981). 

Water  in  spoil  material  typically  contains  calcium- 
magnesium-sulfate  with  lesser  amounts  of  sodium 
and  bicarbonate;  whereas,  water  in  the  coal 
aquifers  typically  contains  sodium-bicarbonate.  Cal- 
cium-magnesium-sulfate  water  containing  as  much 
as  3,000  mg/L  of  dissolved  solids  generally  is  un- 
suitable for  domestic  use  but  should  have  no  dele- 
terious effects  on  livestock  and  wildlife.  Water  con- 
taining as  much  as  7,000  mg/L  would  be  highly  ca- 
thartic and  would  be  marginal  for  use  by  livestock 
and  wildlife.  Ground  water  that  is  of  the  sodium-bi- 
carbonate type  and  lower  in  dissolved  solids  usually 
can  be  obtained  by  developing  wells  in  aquifers 
below  the  spoil  aquifer.  However,  pumping  lifts  and 
costs  would  be  greater  if  the  mine  is  in  a  recharge 
area. 

Because  of  the  low  sulfur  content  of  coal  in  the 
region,  no  acid  mine-water  drainage  problems  are 
expected  (BLM,  1979a).  Also,  trace  elements  and 
heavy  metals  normally  are  filtered  out  of  the  ground 
water  in  mined  areas  by  coal  wastes  and  other  car- 
bonaceous materials  in  the  spoil. 

Where  spoil  aquifers  discharge  into  a  nearby 
stream,  the  increased  salt  load  from  leaching  of  the 
spoil  can  be  significant  and  contribute  to  the  salinity 
of  the  stream.  However,  where  discharge  is  indirect 
to  the  upper  reaches  of  an  ephemeral  stream  far 
from  its  confluence  with  a  perennial  stream,  it  may 
take  decades  or  even  centuries  before  any  effects 
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are  noticed  downstream.  This  is  especially  true 
where  the  natural  DS  concentrations  of  water  in  the 
alluvium  underlying  the  stream  is  similar  to  that  of 
the  leachate  from  the  spoil  aquifer.  The  long-term 
effects  of  the  movement  of  more  highly  mineralized 
water  from  the  spoil  aquifer  into  adjacent,  undis- 
turbed less  mineralized  aquifers  is  not  clearly  un- 
derstood. However,  a  significant  reduction  in  DS 
concentrations  can  be  expected  with  increasing  dis- 
tance from  the  mined  area  as  a  result  of  the  selec- 
tive retention  of  ions  on  particle  surfaces  (Riffen- 
burg,  1925;  Qayyum  and  Kemper,  1962).  Thus, 
degradation  of  water  quality  in  areas  adjacent  to  re- 
claimed spoil  is  expected  to  be  a  slow  process,  and 
it  would  be  centuries,  if  ever,  before  deleterious  ef- 
fects become  significant  more  than  a  few  hundered 
feet  from  reclaimed  areas. 

Different  aquifers  that  had  poor  hydraulic  connec- 
tion before  mining  would  be  connected  through  the 
spoil,  allowing  circulation  if  there  were  head  differ- 
ences (water  pressure  differences  at  higher  and 
lower  points)  between  the  aquifers;  however,  this 
effect  would  also  tend  to  decrease  with  increasing 
distance  from  the  mine.  Changes  in  hydraulic  gradi- 
ents in  the  vicinity  of  the  mine  would  be  insignifi- 
cant when  considering  the  total  aquifer  system. 

Municipal  water  requirements  due  to  additional 
population  would  increase  up  to  2,700  acre-feet  per 
year  for  the  region  in  1990  (see  Table  2-1).  This  in- 
crease would  not  have  significant  impact  on  the 
entire  region  but  could  have  considerable  impact 
on  Ashland,  Broadus,  and  Gillette,  since  it  is  antici- 
pated that  these  towns  would  have  the  largest  pop- 
ulation increases.  The  following  measures  are 
being  taken  to  mitigate  these  impacts.  Ashland  has 
a  relatively  new  water  system  (4  years  old)  that  has 
a  capacity  to  supply  more  than  twice  the  present 
population.  The  water  system  of  Broadus  is  ade- 
quate to  supply  the  present  population  and  some 
increase;  however,  plans  are  being  made  to  devel- 
op a  new  well  field  to  supply  the  projected  in- 
creased population  expected  by  1990.  Gillette  is 
developing  a  new  well  field  (operational  June  1, 
1981)  with  the  potential  to  supply  10  times  the  cur- 
rent municipal  use.  The  quality  of  the  water  from 
this  new  well  field  is  superior  to  that  of  the  existing 
well  field  and  would  be  blended  to  improve  the 
quality  of  the  present  supply. 


Surface  Water 


The  surface  outflow  from  the  region  would  be  re- 
duced by  350  to  700  acre-feet  per  year  (0.05  to  0.1 
percent)  but  the  impact  would  be  negligible.  Esti- 
mates of  the  reduction  of  surface  outflow  from  the 
prospective  lease  tracts  are  based  on  field  obser- 


vations and  are  less  than  the  projected  increases  in 
water  use  because  much  of  the  water  intercepted 
and  consumed  by  mining  would  otherwise  be  dissi- 
pated by  evapotranspiration  losses  on  site  or  en 
route  downstream.  Thus,  use  of  this  water  for 
mining  would,  in  part,  merely  exchange  one  form  of 
consumptive  use  for  another.  The  potential  deple- 
tion of  surface  water  that  might  result  from  large- 
scale  ground  water  withdrawals  cannot  be  quanti- 
fied due  to  lack  of  data.  Between  20  and  33  point- 
watering  sources  would  be  destroyed.  Although  the 
quantity  of  water  lost  would  be  insignificant,  the 
loss  of  point-watering  sources  would  be  a  deterrent 
to  area  use  by  wildlife  and  livestock  until  water 
sources  would  be  restored. 

Surface  runoff  from  reclaimed  areas  may  be  al- 
tered slightly  owing  to  temporary  changes  in  infiltra- 
tion rates.  The  effect  would  be  relatively  minor  and 
would  be  short  lived  because  infiltration  on  spoils 
would  become  similar  to  infiltration  on  native  range- 
land  as  root  systems  develop. 

Discharge  from  coal-spoils  aquifers  may  contain 
DS  concentrations  that  are  two  to  three  times 
greater  than  those  in  the  adjacent  undisturbed 
aquifers  (Van  Voast  and  Hedges,  1975).  This  water 
could  be  cathartic  and  marginal  for  use  by  livestock 
and  wildlife.  Most  of  the  discharge  from  spoils 
aquifers  would  occur  as  small  springs  and  seeps  in 
ephemeral  stream  channels,  which  would  delay  and 
reduce  the  effect  of  that  discharge  on  the  quality  of 
water  in  perennial  streams.  The  possible  exception 
would  be  the  Tongue  River  which  may  receive 
spoils  discharge  through  the  clinker.  The  upper  limit 
of  the  potential  increased  dissolved  load  of  the 
Tongue  River  that  would  result  form  the  leaching  of 
mine  spoils  (without  additional  leasing  of  federal 
coal,  and  assuming  DS  concentrations  of  spoils  dis- 
charge is  twice  that  from  undisturbed  aquifers)  is 
estimated  to  be  about  0.5  percent.  The  proposed 
leasing  and  development  of  additional  federal  coal 
could  cause  the  DS  concentrations  of  the  Tongue 
River  to  increase  0.4  to  0.5  percent  (a  cumulative 
increase  of  0.9  to  1.0  percent)  depending  on  the  al- 
ternative selected.  Because  Armells  Creek  would 
have  the  greatest  area  of  spoils  in  relation  to  the 
size  of  the  drainage,  the  dissolved  load  of  Armells 
Creek  near  Forsyth,  Montana,  may  be  increased  by 
as  much  as  4  percent  owing  to  leaching  of  mine 
spoils.  However,  the  increase  in  DS  concentrations 
in  Armells  Creek,  the  Tongue  River,  and  other  tribu- 
taries to  the  Yellowstone  River  would  cause  the  DS 
concentrations  of  the  Yellowstone  River  to  increase 
by  less  than  0.1  percent  under  Alternative  1,  0.03 
percent  under  Alternatives  2  and  3,  and  0.04  per- 
cent under  Alternative  4.  Increases  in  DS  concen- 
trations would  have  no  significant  impact  on  current 
uses  of  water  or  on  aquatic  biology  downstream. 
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Data  show  that  concentrations  of  heavy  metals  in 
some  of  the  spoils  leachate  are  greater  than  in 
most  of  the  natural  surface  water  and  exceed  rec- 
ommended maximum  concentration  for  irrigation  on 
a  continuous  basis,  livestock  use,  public  supply, 
and  aquatic  biota  (BLM,  1979a).  However,  the  data 
are  not  adequate  to  allow  evaluation  of  potential 
hazards  related  to  possible  heavy  metal  contamina- 
tion of  streamflow  by  discharge  from  spoils 
aquifers. 

Sewage  effluent  would  increase  in  proportion  to 
the  quantity  of  municipal  water  used.  As  a  result,  in- 
creased salinity  and  harmful  bacterial  contamination 
would  occur  in  the  Tongue  and  North  Platte  rivers. 
The  increase  in  DS  concentrations  resulting  from 
increased  sewage  effluent  would  be  about  0.5  per- 
cent in  the  Tongue  River  and  0.07  percent  in  the 
North  Platte  River.  This  would  cause  no  significant 
impact  to  the  aquatic  biology  downstream. 

Restrictions  on  sediment  transport  from  areas 
disturbed  by  mining  activities  (30  CFR  816.42  and 
817.42)  would  result  in  reduced  sediment  yields 
from  those  areas.  However,  existing  regulations  do 
not  apply  to  disturbances  resulting  indirectly  from 
coal  mining  such  as  housing  construction  and  relat- 
ed urbanization.  Such  off-site  disturbances  would 
cause  sediment  yields  to  double  for  1  to  2  years 
and  thereafter  gradually  decrease,  returning  to  the 
predisturbance  rate  in  3  to  4  years.  The  decreased 
sediment  yield  from  mined  areas  would  offset  in- 
creases resulting  from  urbanization;  thus,  impacts 
from  increased  erosion  and  sedimentation  would  be 
very  local  and  short  term. 


period  of  mining  and  would  diminish  with  dis- 
tance from  the  mine. 

3)  Modification  of  ground  water  flow  by  replaced 

spoil  aquifer  would  eliminate  perching  condi- 
tions which  created  springs  and  seeps  in  cer- 
tain areas.  The  effects  would  be  limited  to  the 
area  of  the  mine  and  would  have  negligible 
impact  on  the  regional  ground  water  system. 
Increased  water  use  by  the  increased  popula- 
tion resulting  from  mining  new  federal  coal 
would  cause  a  small  lowering  of  ground  water 
levels  in  the  vicinity  of  municipal  well  fields. 

4)  Changes   in   ground   water   quality   caused    by 

leaching  of  spoil  materials  would  increase  DS 
concentrations  in  reclaimed  areas  possibly  to 
two  to  three  times  the  mining  levels.  The  ef- 
fects would  be  long  term  but  would  be  largely 
local  and  the  water  would  still  be  suitable  for 
livestock. 

5)  Municipal   use  of  water  would  increase  up  to 

2,700  acre-feet  (Alternative  4)  per  year.  In- 
creased consumptive  use  would  decrease  sur- 
face outflow  by  about  0.05  to  0.1  percent.  The 
DS  concentrations  of  streamflow  in  the  region 
could  increase  by  a  maximum  of  about  4  per- 
cent, but  the  increase  would  be  undetectable 
in  the  major  rivers  that  carry  water  beyond  the 
region. 


SHORT  TERM  VS.  LONG  TERM 


UNAVOIDABLE  ADVERSE 
IMPACTS 


1)  Removal    of    parts    of    certain    aquifers    would 

change  the  character  of  the  aquifers  in  the 
mined  area.  Cumulative  disturbance  under  Al- 
ternatives 2,  3,  and  4  would  affect  a  small 
(35,000  to  60,000  acres)  part  of  the  total  area 
(25  million  acres)  and  the  effects  would  be 
only  in  the  mined  areas.  At  least  47  wells  and 
eight  small  springs  and  possibly  100  wells  and 
10  springs  (over  Alternative  1)  would  be  de- 
stroyed by  mining;  however,  the  wells  could  be 
replaced  by  deeper  wells  and  new  springs 
probably  would  eventually  appear.  There  would 
be  negligible  effect  on  the  regional  ground 
water  system. 

2)  Interruption  of  premining  ground  water  flow 
would  lower  water  levels  in  58  to  81  wells 
(over  Alternative  1)  within  a  few  miles  of  the 
mine,  but  the  effect  would  be  limited  to  the 


Ground  water  levels  in  the  vicinity  of  the  mines 
would  be  lowered  during  mining;  however,  they 
would  return  to  near  premining  levels  within  a  few 
years  after  reclamation.  A  short-term  impact  on  the 
quality  of  the  water  is  reclaimed  spoil  aquifer  would 
be  increased  two  to  three  times  the  minerialization 
of  the  original  aquifers.  In  the  long  term,  the  water 
would  gradually  return  to  approximately  the  same 
quality  as  the  average  quality  in  the  removed 
aquifers. 

Consumptive  use  of  water  by  the  increased  pop- 
ulation, which  is  assumed  to  be  permanent,  would 
reduce  water  yield  from  the  region  by  less  than 
0.025  or  up  to  0.05  percent. 


IRREVERSIBLE/IRRETRIEVABLE 


Removal  of  aquifers  and  other  strata  in  the 
mined  areas  would  permanently  destroy  35,000  to 
60,000    acres   of   aquifers    (.002    percent   of   total 
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aquifers  within  the  region)  and  alter  conditions  of 
ground  water  occurrence.  Removal  of  perching 
layers  would  destroy  eight  to  ten  springs  and  sever- 
al seeps.  Forty-seven  to  100  shallow  wells  would 
be  permanently  destroyed  (Van  Voast  and  Hedges, 
1975). 

Water  consumed  by  the  increased  population 
would  be  irretrievable.  Increased  consumptive  use 
at  maximum  development  would  be  2,700  acre-feet 
per  year.  Increased  DS  concentrations  that  result 
from  increased  sewage  effluent  would  irreversibly 
increase  the  DS  concentrations  of  receiving 
streams  by  as  much  as  0.07  percent,  but  water 
would  still  be  suitable  for  all  current  uses. 


AIR  QUALITY 


The  direct  effects  from  mining  activities  and  the 
indirect  effects  of  mining-related  development  (as- 
sociated population  and  transportation  growth) 
were  assessed  for  the  areas  in  which  significant  in- 
creases in  concentrations  above  background  levels 
are  expected.  These  areas  are  the  Decker  area, 
the  Colstrip  area,  and  the  Custer  National  Forest 
area  and  Gillette  (Radian,  1981). 

The  significant  pollutant  emissions  associated 
with  the  development  of  the  proposed  lease  tracts 
and  the  accompanying  secondary  growth  are  TSP, 
N02,  and  S02.  Impacts  of  emissions  of  the  other 
criteria  pollutants  would  be  insignificant,  and  virtual- 
ly unmeasurable  on  a  regional  scale  (Radian, 
1981).  Mining  activities  generate  significant  quanti- 
ties of  TSP,  and  relatively  small  quantities  of  N02, 
S02,  CO,  NMHC,  03,  and  Pb.  Power  plants  in  the 
affected  region  are  significant  sources  of  TSP,  N02, 
and  S02,  while  emitting  smaller  amounts  of  the 
other  pollutants.  The  principal  emissions  from  cities 
and  towns  are  TSP,  N02,  and  S02.  Vehicular  traffic 
may  produce  localized  elevations  of  CO  levels,  but 
these  emissions  are  not  significant  on  a  regional 
basis.  Thus,  the  analysis  of  air  quality  will  focus  on 
the  impacts  on  ambient  levels  of  TSP,  N02,  and 
S02. 

The  models,  meteorological  data,  receptor  array, 
and  vistas  used  in  the  air  quality  analyses  are  dis- 
cussed in  the  Technical  Report  (Radian,  1981). 

Characterization  of  the  source  emission  is  also 
discussed  in  the  Technical  Report  (Radian,  1981). 
Included  are  the  emission  factors,  control  devices, 
and  efficiencies.  Also  discussed  are  the  major  point 
and  area  sources  which  would  be  impacted  by  the 
proposed  mines. 

All  pollutant  sources  must  be  evaluated  to  deter- 
mine PSD  applicability.  Coal  mines  are  subject  to 


new  source  review  for  PSD  only  if  nonfugitive  emis- 
sions of  any  regulated  pollutant  exceed  250  tons 
per  year  after  application  of  controls.  Surface  coal 
mines  will  seldom  have  the  potential  to  exceed  that 
level.  This  essentially  eliminates  the  proposed 
lease  tracts  from  the  detailed  PSD  review  process. 
Therefore,  PSD  applicability  is  not  discussed  fur- 
ther. 


Alternative  1 


Annual  TSP  concentrations  near  existing  mines  in 
Montana  and  near  Sheridan,  Wyoming,  would  not 
exceed  25  j^g/m3  (33  percent  of  the  Montana  and 
federal  standard  and  40  percent  of  the  Wyoming 
standard).  In  the  vicinity  of  Gillette,  Wyoming  pre- 
dicted concentrations  would  not  exceed  40  /j,g/m3 
(53  and  67  percent  of  the  federal  and  Wyoming 
standards,  respectively).  Near  the  Caballos  Rojo 
and  Cordero  Mines,  the  TSP  levels  could  be  as 
high  as  50  jug/m3  (67  and  83  percent  of  the  federal 
and  Wyoming  standards,  respectively).  Total  TSP 
levels  would  be  about  69,300  tons  per  year. 

Emissions  from  Gillette  are  predicted  to  add  less 
than  1  jxg/m3  to  the  background  TSP  levels  in 
1995.  The  interaction  of  the  town,  the  surrounding 
mines,  and  the  major  roads  entering  Gillette  would 
contribute  less  than  5  fj,g/m3  to  the  background 
levels  of  16  jug/m3  outside  of  Gillette. 

Other  major  source  contributions  include  major 
roadways  such  as  I-90  between  Gillette  and  Moor- 
croft  which  adds  1  /ng/m3  or  less  to  background 
levels,  and  the  Wyodak  and  Neil  Simpson  power 
plants  which  would  add  less  than  8  jag/m3  to  the 
background  TSP  concentration. 

Predicted  concentrations  of  N02throughout  the 
region  would  not  exceed  the  state  or  federal  ambi- 
ent air  quality  standards  in  1990  or  1995.  Ambient 
concentrations  in  the  vicinity  of  Gillette  are  predict- 
ed to  be  less  than  48  ixg/m3  and  regional  impacts 
of  emissions  from  the  Wyodak  and  Neil  Simpson 
power  plants  would  be  less  than  35  jag/m3.  Road- 
ways would  contribute  less  than  3  /i,g/m3  to  the  16 
/Ltg/m3  background  level. 

The  interaction  among  all  N02sources  would  pro- 
duce N02  concentrations  no  greater  than  40  /ig/ 
m3.  Combined  with  the  background  level  of  16  /j.g/ 
m3  total  ambient  N02  concentrations  would  reach 
56  /Lig/m3  which  is  56  percent  of  the  state  and  fed- 
eral standards. 

Predicted  1990  and  1995  S02  concentrations 
throughout  the  region  are  less  than  26  /xg/m3  (in- 
cluding the  1  jug/m3  background  level),  which  is  32 
percent  of  the  federal  standard  and  43  percent  of 
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state  standard.  The  highest  concentrations  would 
be  in  the  vicinity  of  Neil  Simpson  and  Wyodak 
power  plants. 


Alternative  2 


Alternative  2  would  not  significantly  increase  the 
emissions  from  any  town,  roadway  or  power  plant 
in  the  region.  The  impact  of  emissions  from  these 
sources  would  not  noticeably  change  from  Alterna- 
tive 1  impacts. 

The  Colstrip  tracts  would  increase  TSP  concen- 
trations 5  /xg/m3  above  Alternative  1  levels  to  26 
/xg/m3  vicinity  of  these  mines.  The  interaction  of 
the  Colstrip  tracts  with  nearby  existing  mine  (i.e., 
Big  Sky)  is  negligible. 

Ashland  (Coalwood)  and  Northwest  Otter  Creek 
would  add  5  /xg/m3  near  the  mine  boundaries  to 
the  16  /xg/m3  background  level  1  /xg/m3  about  1 
mile  from  the  mines.  The  interaction  of  these  mines 
with  existing  Coal  Creek  Mine  is  negligible. 

Spring  Creek,  North  and  West  Decker  mines 
would  add  5  /xg/m3  to  the  Alternative  1  TSP  levels. 
This  would  result  in  ambient  concentrations  of  26 
jag/m3  around  the  East,  North,  and  West  Decker 
mines. 

Spring  Draw  would  increase  TSP  concentrations 
1  jug/m3  within  1  to  2  miles  of  the  mine.  This  would 
act  to  increase  the  area  of  5  and  20  /xg/m3  total 
TSP  concentrations  over  what  was  predicted  in  Al- 
ternative 1.  Concentrations  near  the  mine  bound- 
aries at  Timber  Creek  and  Duck  Nest  Creek  would 
increase  by  5  /xg/m3.  Increases  of  1  jug/m3  would 
occur  within  2  to  3  miles  of  these  mines.  These 
mines  will  act  to  increase  the  size  of  the  concentra- 
tion isopleths.  Duck  Nest  Creek, would  interact  with 
Belle  Ayr  to  increase  concentrations  by  10  /xg/m3. 
Total  TSP  level  would  be  about  84,700  tons  per 
year. 

The  increase  in  nitrogen  dioxide  concentrations  is 
predicted  to  be  less  than  5  ju,g/m3  within  the  region 
in  1990  and  1995,  resulting  in  ambient  levels  of  21 
jxg/m3. 

Sulfur  dioxide  levels  are  not  predicted  to  increase 
more  than  1  /xg/m3  above  the  background  level  of 
1  /xg/m3  throughout  the  region  in  1990  and  1995. 


Alternative  3 


The  impacts  of  Alternative  3  are  the  same  as  for 
Alternative  2  except  in  the  area  of  Spring  Draw, 
Kintz  Creek,  and  Keeline.  Spring  Draw  is  not  includ- 


ed in  this  alternative.  Kintz  Creek  and  Keeline  are 
predicted  to  add  less  than  5  ju,g/m3  of  TSP  in  their 
vicinity  in  1990  and  1995.  These  two  tracts  would 
interact  with  existing  mines  to  produce  ambient 
concentrations  of  less  than  26  /xg/m3.  Total  TSP 
level  would  be  about  86,100  tons  per  year. 

The  increase  in  nitrogen  dioxide  concentrations  is 
predicted  to  be  less  than  5  /xg/m3  within  the  region 
in  1990  and  1995  resulting  in  ambient  levels  of  21 
jxg/m3. 

Sulfur  dioxide  levels  are  not  predicted  to  increase 
more  than  1  /xg/m3  above  the  background  level  of 
1   /xg/m3  throughout  the  region  in  1990  and  1995. 


Alternative  4 


The  impacts  of  the  maintenance  tracts  in  Alterna- 
tive 4  are  identical  to  those  of  Alternatives  2  and  3. 
The  impact  of  Duck  Nest  Creek  is  identical  to  its 
impact  in  Alternatives  2  and  3.  The  impacts  of 
Spring  Draw,  Kintz  Creek  and  Keeline  are  identical 
to  those  of  Alternatives  2  and  3. 

Ashland  (Decker-Birney),  Ashland  (Coalwood), 
Northwest  Otter  Creek,  and  Southwest  Otter  Creek 
all  produce  impacts  of  less  than  10  /xg/m3  near  the 
mines  and  1  /xg/m31  mile  from  the  mines.  Their  in- 
teraction results  in  ambient  concentrations  of  26 
/xg/m3  between  the  two  Ashland  mines  and  an  area 
of  17  ju.g/m3  concentrations  stretching  15  miles 
along  the  north-south  axis  of  Ashland  (Coalwood) 
and  Southwest  Otter  Creek  and  9  miles  along  the 
east-west  axis  of  Ashland  (Decker-Birney)  and 
Northwest  Otter  Creek.  In  this  alternative,  Rocky 
Butte  and  Timber  Creek  interact  with  Caballo  to 
produce  maximum  ambient  concentrations  of  ap- 
proximately 46  /xg/m3.  This  is  77  percent  of  the 
Wyoming  standard  and  the  federal  secondary 
standard.  Total  TSP  level  would  be  about  94,900 
tons  per  year. 

The  increase  in  nitrogen  dioxide  concentration  is 
predicted  to  be  less  than  5  /xg/m3  within  the  region 
in  1990  and  1995  resulting  in  ambient  levels  of  21 
/xg/m3. 

S02  levels  are  not  predicted  to  increase  more 
than  1  /xg/m3  for  an  ambient  concentration  of  2 
jug/m3  throughout  the  region  in  1990  and  1995. 

Short-term  (24-hour)  modeling  was  performed  for 
two  groups  of  sources  near  the  town  of  Gillette. 
One  group  consisted  of  the  town  of  Gillette;  the 
Neil  Simpson  and  Wyodak  power  plants;  and 
Wyodak,  East  Gillette,  Dry  Fork,  South  Rawhide, 
Buckskin,  and  Eagle  Butte  surface  coal  mines;  and 
Spring  Draw  tract.  The  other  group  consisted  of  the 
Rocky    Butte,    Timber    Creek,    Duck    Nest    Creek 
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tracts;  and  Caballo,  Belle  Ayr,  Pronghorn,  Caballos 
Rojo,  and  Cordero  surface  coal  mines.  Emissions 
from  1995  were  modeled  to  determine  maximum 
24-hour  TSP  concentrations  since  emissions  for 
1990  would  be  less.  Therefore,  air  quality  impacts 
predicted  for  1995  are  a  conservative  estimate  of 
maximum  expected  short-term  concentrations. 

Emissions  from  the  mines  and  power  plants  north 
and  east  of  Gillette  produced  several  areas  with 
ambient  concentrations  greater  than  36  jug/m3.  The 
ambient  concentrations  exceed  116  jug/m3  in  sev- 
eral areas.  Violations  of  the  Wyoming  24-hour 
standard  may  occur  north  of  Spring  Draw,  Buck- 
skin, Rawhide,  and  Wyodak. 

In  the  area  southeast  of  Gillette,  the  mines  inter- 
act to  form  several  areas  with  concentrations  ex- 
ceeding 36  jug/m3  the  largest  of  which  extends  for 
about  1 1  miles  north-south.  Ambient  concentrations 
greater  than  116  ju,g/m3  occur  at  several  locations. 
Ambient  concentrations  in  the  following  areas  may 
exceed  the  24-hour  TSP  standard  in  Wyoming: 
northeast  of  Rocky  Butte,  Belle  Ayr  and  Duck  Nest 
Creek,  and  southeast  of  Caballos  Rojo. 

The  visibility  impacts  of  the  existing  sources  and 
the  proposed  mines  would  not  be  significant.  Re- 
duction of  visual  range  in  1995  east  of  the  Northern 
Cheyenne  Indian  Reservation  would  be  about  3 
percent  and  a  decrease  in  apparent  contrast  0.047. 
North  of  Gillette  reduction  of  visual  range  would  be 
about  7  percent  for  1995  and  decrease  in  apparent 
contrast  0.021.  (The  inherent  contrast  of  the 
viewed  object  is  assumed  to  equal  -0.7,  a  typical 
value  for  a  tree  covered  hill).  Therefore,  on  a  re- 
gional basis,  the  proposed  alternatives  would  cause 
a  minimal  visibility  impact.  Visibility  degradation  may 
occur  downwind  of  the  largest  proposed  mines 
when  meteorological  conditions  cause  poor  disper- 
sion. 

The  Technical  Report  (Radian,  1981)  contains  a 
more  detailed  discussion  of  the  above  results. 


ards  could  occur  if  unfavorable  meteorological  con- 
ditions persist  for  several  hours  at  a  time. 


SHORT  TERM  VS.  LONG  TERM 


Anticipated  air  quality  impacts  would  constitute  a 
short-term  use  of  the  air  resource.  Insofar  as  the 
impacts  may  cause  or  contribute  to  violations  of  the 
federal  and  state  ambient  air  quality  standards 
(e.g.,  in  the  immediate  vicinity  of  some  existing  and 
proposed  mine  clusters),  or  consume  a  portion  of 
the  PSD  increment,  there  would  be  a  potential  re- 
striction on  the  nearby  development  of  other  indus- 
trial activities  that  emit  air  pollutants.  Near  the 
mines,  this  impact  would  cease  when  mining  activi- 
ties are  completed  and  the  areas  are  reclaimed.  Air 
pollutant  emissions  that  result  from  the  portion  of 
the  induced  population  that  chooses  to  remain  in 
the  area  after  mining  is  completed  may  continue  to 
consume  a  minor  portion  of  the  PSD  increments, 
and  thus  may  result  in  a  small,  localized  long-term 
impediment  to  industrial  siting  opportunities. 


IRREVERSIBLE/IRRETRIEVABLE 


On  a  regional  basis,  the  proposed  leasing  actions 
would  irreversibly  commit  a  relatively  small  portion 
of  the  air  resource.  Upon  completion  of  the  mining 
activities,  reclamation  of  the  leased  properties  and 
relocation  of  the  population  increments  that  result 
directly  and  indirectly  from  the  mining  activities,  it 
would  be  possible  to  retrieve  the  air  resource  com- 
mitment and  return  air  quality  to  the  current  condi- 
tions. 


SOILS,  VEGETATION,  AND 
RECLAMATION 


UNAVOIDABLE  ADVERSE 
IMPACTS 


The  coal  cannot  be  produced  by  surface  mining 
without  generating  fugitive  dust.  The  impacts  of  in- 
dividual mines  decrease  rapidly  beyond  the  mine 
boundary.  Annual  ambient  TSP  levels  would  in- 
crease by  1  jxg/m3  over  sizeable  portions  of  the 
region.  Localized  violations  of  the  short-term  stand- 


The  difference  in  impacts  to  soils  and  vegetation 
between  alternatives  primarily  is  a  function  of  the 
amount  of  soil  disturbed.  Table  4-3  shows  the  total 
acres  disturbed  through  end  of  mine  life.  The  im- 
pacts of  these  alternatives  on  the  soils  would  be 
the  alteration  of  existing  soil  characteristics  and 
properties.  These  alterations  would  affect  perme- 
ability, infiltration  rates,  soil/air  and  soil/water  rela- 
tionships, bulk  density,  nutrient  level,  micro-orga- 
nism composition,  and  productivity,  all  of  which 
have  developed  over  a  period  of  time. 
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All  of  the  regional  development  activities  would 
result  in  accelerated  erosion  by  wind  and  water  due 
to  exposure  and  increased  activity,  until  the  soil  is 
revegetated.  The  increased  erosion  would  result 
from  the  disturbed  soils  not  having  any  protective 
cover  and  inability  of  the  soil  to  soak  up  water. 
Future  population  increase  in  the  region  would 
impact  soils  by  a  permanent  loss  of  soil  surface 
which  results  from  the  construction  of  housing  and 
support  facilities. 

Reclaimed  soils  would  not  redevelop  structural 
characteristics  comparable  to  the  original  soil  for 
decades  (in  the  case  of  less  developed  soils)  to 
many  centuries  (for  the  more  developed  soils)  or 
not  at  all  for  Aridisols,  which  probably  formed  under 
a  different  climate.  Though  these  lands  would  be 
reclaimed,  in  some  cases  they  would  require  more 
intensive  and  costly  management  to  be  revegetated 
and  stabilized.  The  success  of  reclamation  and  re- 
vegetation  would  depend  on  the  nature  of  the  mine 
site  and  the  specifics  of  the  mine  and  reclamation 
plan.  Reclamation  success  for  vegetation  has  been 
shown  to  be  good  so  the  impact  of  vegetation  loss 
would  not  be  long  term  (BLM,  1981;  Packer,  1974). 


UNAVOIDABLE  ADVERSE 
IMPACTS 


The  residual  impacts  on  soils  would  be  the  alter- 
ation of  existing  soil  characteristics  and  properties. 
These  alterations  would  affect  permeability,  infiltra- 
tion rates,  soil/air  and  soil/water  relationships,  bulk 
density,  nutrient  level,  micro-organism  composition, 
and  productivity.  Vegetation  would  be  lost  until  rec- 
lamation and  revegetation  is  completed. 


SHORT  TERM  VS.  LONG  TERM 


Return  of  a  significant  part  of  the  disturbed  land 
to  a  productive  state  during  the  life  of  the  mine  is 
anticipated.  Several  years  after  initial  revegetation, 
vegetative  productivity  could  vary  from  50  to  100 
percent  of  the  premining  level,  which  exhibits  wide 
variation  due  to  different  soils  and  terrain. 


IRREVERSIBLE/IRRETRIEVABLE 


Soil    loss   resulting   from   disturbance   would    be 
considered  irretrievable.  The  disturbance  of  natural 


soil  profiles  and  the  different  associated  vegetation 
types  is  irreversible. 


WILDLIFE 


Losses  (death  and  relocation)  to  mule  deer  could 
be  as  high  as  450  (about  4  percent  of  total  hunt 
area  population).  Major  causes  for  these  losses 
would  be  habitat  loss,  and  a  combination  of  poach- 
ing, road  kills,  and  urban  development.  Location  of 
mines,  access  roads,  and  railroad  spurs  would  dis- 
rupt local  daily  and  seasonal  movements  in  the 
Otter  Creek  area.  Drastic  topography  changes  in 
hunt  areas  17  and  18  would  occur  due  to  the  Thun- 
derbird,  Wildcat  and  Horse  Creek  developments. 
Extensive  areas  of  ponderosa  pine  or  juniper  cover 
would  be  mined  and  removed  for  use  as  important 
thermal  and  escape  cover. 

Antelope  losses  (death  and  relocation)  within  the 
region  could  be  as  much  as  2,460  animals.  These 
losses  would  occur  due  to  habitat  loss,  location  of 
railroad  and  access  roads,  and  increased  traffic.  Up 
to  460  animals  could  be  lost  in  the  Decker  and 
Otter  Creek  areas  alone  during  a  severe  winter  due 
to  loss  of  critical  habitat  (USGS,  1979;  Martin, 
1980).  The  Spring  Creek  and  North  Decker  Mines 
would  remove  several  hundred  acres  of  critical 
habitat  used  by  about  375  antelope  during  the 
severe  winters  of  77-78  and  78-79.  This,  in  turn, 
would  cause  overcrowding  on  nearby  important 
winter  ranges.  The  animals  would  be  more  vulner- 
able to  death  from  disease  and  starvation  during 
severely  cold  weather  and  heavy  snow.  Losses  to 
antelope  in  hunt  areas  24  and  101  would  be  about 
560  animals  (8  percent  of  hunt  area  population). 
Animal  access  to  hunt  areas  24  and  101  would  be 
severely  restricted  because  of  the  railroad  between 
Gillette  and  Orin  Junction.  Seasonal  or  daily  move- 
ments would  be  further  restricted  by  active  mining 
operations  and  county  roads  crossing  the  railroad 
which  would  reduce  the  hunt  areas  into  smaller 
pastures.  Duck  Nest  Creek  tract  would  create  the 
greatest  restriction  to  movement.  Range  overuse, 
possible  lack  of  water  sources,  increased  road  kills, 
and  crop  depredation  would  all  result  from  the  de- 
velopment of  this  tract.  The  mine  pit,  haul  roads, 
and  stream  channel  diversion  would  cause  the 
north-south  movement  corridor  between  the  Belle 
Ayr  Mine  and  Highway  59  to  be  about  1  mile  wide 
at  the  western  edge  of  the  pit.  Additional  restriction 
of  movement  in  the  northern  portion  of  hunt  area 
24  would  occur  with  the  development  of  Timber 
Creek  and  Rocky  Butte  tracts  together.  Develop- 
ment of  Kintz  Creek  and  Keeline  tracts  would  dis- 
rupt seasonal  use  in  the  southern  portion  of  hunt 
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area  24.  Losses  to  antelope  in  hunt  area  17  would 
be  about  400  animals  (4  percent  of  hunt  area  popu- 
lation). The  railroad  spur  to  Wildcat,  Wildcat  Creek, 
and  Horse  Creek  developments  would  create  a 
movement  barrier  to  antelope  in  hunt  area  17. 
Movement  to  favored  wintering  areas  would  further 
be  hindered  by  increased  traffic  on  Highway  14-16 
and  the  presence  of  new  subdivisions  on  the  west 
side  of  the  highway.  Development  of  the  Spring 
Draw  tract  in  hunt  area  17  would  take  place  in  an 
area  used  for  staging  (where  animals  congregate 
prior  to  movement)  prior  to  fall  migration.  As  mining 
would  progress  into  the  western  third  of  the  Spring 
Draw  tract  severe  restriction  of  seasonal  movement 
would  occur.  Contributing  factors  to  the  impact  on 
this  tract  would  be  the  presence  of  housing  subdivi- 
sions to  the  west  and  northwest,  and  the  Buckskin 
Mine  access  road  to  the  south.  Fall  antelope  move- 
ment north  of  Rocky  Butte  tract  would  be  further 
hindered  by  new  housing  subdivisions. 

About  13  sharp-tailed  grouse  leks  could  be  af- 
fected. Four  sharp-tailed  grouse  leks  would  be  de- 
stroyed in  the  Colstrip  area  and  nine  in  the  Otter 
Creek  area.  Long-term  population  decline  should 
not  occur  in  the  Colstrip  area.  As  long  as  sufficient 
nesting  habitat  remains  near  the  disturbed  lek,  the 
population  would  probably  shift  to  undisturbed 
areas.  If  exceptions  are  granted  on  two  leks  overly- 
ing federal  minerals  in  the  Otter  Creek  area,  58  per- 
cent of  the  Otter  Creek  area  population  would  be 
affected.  One  sage  grouse  lek  would  be  destroyed 
in  the  Decker  area.  Within  hunt  area  boundaries  24 
and  101  two  sage  grouse  leks  would  be  destroyed 
and  nesting  territories  for  these  game  birds  would 
be  reduced  by  20  to  50  percent. 

Approximately  13  percent  of  the  Campbell 
County  population  of  golden  eagles  would  move  to 
new  nesting  locations  because  their  nesting  sites 
would  be  mined.  Successful  mitigation  would  in- 
volve establishing  artificial  nests  or  platforms  within 
a  territory  being  disturbed. 

Table  4-4  shows  wildlife  habitat  acreage  that 
would  be  disturbed  under  each  alternative. 


UNAVOIDABLE  ADVERSE 
IMPACTS 


The  short-term  loss  of  wildlife  habitat  (Table  4-4). 
Wildlife  population  losses  due  to  poaching  and  road 
kills  would  be  unavoidable. 


SHORT  TERM  VS.  LONG  TERM 


On  the  short-term,  antelope  populations  could  be 
reduced  by  as  much  as  2,000  animals  in  Wyoming 
hunt  areas  24  and  101  and  17;  reduction  in  the 
Decker  and  Otter  Creek  areas  of  Montana  could  be 
up  to  460  antelope.  About  13  pairs  of  golden 
eagles  would  be  manipulated  into  nesting  away 
from  active  mining  areas.  Sufficient  hunting  habitat 
for  these  birds  would  exist  after  mining,  which 
would  allow  them  to  reoccupy  the  nests  they  pres- 
ently use.  Sharp-tailed  grouse  population  in  the  Col- 
strip and  Otter  Creek  areas  would  be  reduced  from 
15  to  48  percent  during  the  short  term  due  to  the 
loss  of  13  leks  and  adjacent  nesting  territories. 

In  the  long  term,  antelope  population  would 
remain  depressed  10  to  30  years  after  mining  due 
to  the  long  establishment  time  for  sagebrush  to 
invade  reclaimed  areas.  Also,  sharp-tailed  grouse 
population  would  remain  depressed  from  10  to  20 
years  after  mining  until  sufficient  escape  cover  has 
regrown  in  reclaimed  areas. 


IRREVERSIBLE/IRRETRIEVABLE 


Animals  lost  during  the  development  of  new  coal 
mines  in  the  region  would  be  irretrievably  lost.  Loss 
of  topographic  diversity  (rough  topography  re- 
claimed to  gentle  slopes)  would  support  fewer  deer 
population. 


CULTURAL  RESOURCES 


All  cultural  sites  will  be  identified  on  the  lease 
tracts  prior  to  mining.  The  State  Historic  Preserva- 
tion Officers  (SHPO)  in  Montana  and  Wyoming,  and 
the  advisory  council  will  determine  significance.  Any 
site  identified  as  potentially  eligible  for  listing  on  the 
National  Register  would  be  protected  (National  His- 
toric Preservation  Act,  Section  6). 

Cultural  resources  would  be  committed  to  either 
destruction  or  data  retrieval.  Table  4-5  shows  esti- 
mated cultural  sites  that  could  be  affected  by  1990. 
A  systematic  collection  and  analysis  of  information 
would  add  to  the  scientific  knowledge  of  the  area; 
however,  some  knowledge  would  be  lost  due  to  ex- 
cavation of  sites  before  improved  technology  is 
available.  Also,  unauthorized  collection  of  artifacts 
due  to  population  increases  would  result  in  the  re- 
duction of  the  integrity  of  the  resource.  Buried  sites 
would  be  lost. 
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UNAVOIDABLE  ADVERSE 
IMPACTS 


UNAVOIDABLE  ADVERSE 
IMPACTS 


Alt  sites  would  be  disturbed  with  mining.  Some 
knowledge  would  be  lost  due  to  excavation  of  sites 
before  improved  technology. 


Decreasing  VRM  Class  III  and  IV  areas  to  Class 
V  through  the  end  of  mine  life  would  be  unavoid- 
able. 


SHORT  TERM  VS.  LONG  TERM 


SHORT  TERM  VS.  LONG  TERM 


A  cultural  inventory  for  unstudied  areas  of  the 
region  would  be  performed  at  an  earlier  date  with 
coal  development  taking  place. 


Visual  contrast  impacts  created  by  access  roads, 
railroad  spurs,  power  lines,  and  facility  structures 
would  change  VRM  Class  III  and  IVs  to  Class  V  on 
the  short  term. 


IRREVERSIBLE/IRRETRIEVABLE 


IRREVERSIBLE/IRRETRIEVABLE 


Cultural  resources  would  be  disturbed.  Data  re- 
trieval would  not  be  available  for  future  research- 
ers. Buried  cultural  sites  would  be  lost. 


None  identified. 


VISUAL  RESOURCES 


Coal  mining  would  have  the  greatest  impact  on 
the  scenic  quality  of  the  landscape  than  any  of  the 
other  energy  related  activities  within  the  region.  The 
extraction  of  the  coal  by  strip-mining  changes  form, 
line,  color,  and  texture  of  the  landscape.  Silos,  con- 
veyors, and  facility  structures  change  line  and 
color;  access  roads,  railroad  spurs,  and  power  lines 
change  line  and  texture. 

These  changes  would  result  in  a  reduction  of 
scenic  quality  and  a  change  in  management  class. 
The  area  impacted  is  largely  scenic  quality  C  with 
some  B,  and  VRM  Class  III  or  IV  (see  Appendix  D). 
Within  the  region  the  most  sensitive  locations  to 
this  reduction  in  scenic  quality  would  be  along  high- 
use  roadways,  recreation  areas,  and  near  popula- 
tion centers.  Mines  located  in  these  areas  could 
also  provide  a  resource  for  interpretive  and  educa- 
tional programs. 


LAND  USE 


Table  4-3  shows  acres  disturbed  by  mining  for 
each  alternative.  Access  roads,  railroad  spurs,  and 
urban  growth  would  remove  an  additional  11,400 
acres  under  Alternative  1 ,  800  acres  each  for  Alter- 
natives 2  and  3,  and  930  acres  under  Alternative  4. 
Underground  utilities,  pipelines,  and  overhead 
power  lines  would  modify  agricultural  use  but  would 
not  remove  acres  from  production. 

Impacts  to  the  44  individual  farm  and  ranch  oper- 
ations would  be  offset  by  compensation  and  royal- 
ties to  the  landowner  (see  Appendix  G). 

Loss  in  crop  production  would  depend  upon 
acres  of  each  crop  planted  but  the  acreage  itself 
represents  county  decreases  of  .2  percent  in  Big 
Horn,  .5  percent  in  Powder  River,  1  percent  in  Ro- 
sebud, and  2  percent  in  Campbell  under  Alternative 
2.  Decreases  that  would  occur  under  Alternative  3 
are  identical  except  for  Powder  River  County,  which 
would  be  1  percent.  Under  Alternative  4  decreases 
would  be  .2  percent  in  Big  Horn,  1  percent  Powder 
River,  2  percent  in  Rosebud,  and  4  percent  in 
Campbell. 

The  loss  in  agricultural  land  use  would  represent 
a  loss  of  7,063  AUMs  of  grazing  under  Alternative 
2;  7,558  under  Alternative  3;  and  11,476  under  Al- 
ternative 4. 
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Other  impacts  upon  land  use  would  be  relocated 
railroad  lines  and  county  roads. 


UNAVOIDABLE  ADVERSE 
IMPACTS 


UNAVOIDABLE  ADVERSE 
IMPACTS 


Conversion  of  existing  rural  land  uses  to  mine-re- 
lated and  urban  uses  would  be  unavoidable.  Loss 
of  AUMs  described  above  is  also  unavoidable. 


Population  increases  from  additional  coal  leasing 
would  place  high  demand  and  use  on  existing  facili- 
ties which  have  not  increased  in  supply.  Loss  of 
public  lands  would  decrease  the  areas  available  for 
recreation. 


SHORT  TERM  VS.  LONG  TERM 


SHORT  TERM  vs.  LONG  TERM 


In  the  short  term  there  would  be  a  loss  of  agricul- 
tural productivity  on  tracts  until  reclamation  is  com- 
pleted. Interruption  of  existing  land  uses  would 
occur  during  construction  of  pipelines,  power  lines, 
and  utilities.  There  would  be  a  long-term  loss  of  ag- 
ricultural land  use  to  urban  growth. 


The  short-term  effect  would  be  increased  use  on 
a  resource  that  is  in  short  supply.  The  long-term 
effect  would  be  a  decrease  in  demand  when  the 
population  levels  off  or  decreases  making  recrea- 
tion facility  supply  adequate. 


IRREVERSIBLE/IRRETRIEVABLE 


IRREVERSIBLE/IRRETRIEVABLE 


Lands  used  for  urban  expansion,  access  roads, 
and  railroads  would  be  irretrievable. 


Access  to  public  lands  will  be  irreversibly  lost. 
The  aesthetic  recreation  experience  would  be  irre- 
trievably lost  because  of  the  increased  number  of 
users  on  existing  recreation  areas. 


RECREATION 


TRANSPORTATION 


The  present  number  of  facilities  would  fall  short 
by  1990.  The  regional  population  would  increase 
from  180,000  to  239,000  (approximately  30  percent 
by  1990  for  Alternative  1)  and  434,000  (approxi- 
mately 140  percent  for  Alternative  4).  A  corre- 
sponding increase  in  all  recreational  activities  would 
occur.  The  greatest  increases  would  be  fishing  in 
Montana  and  winter  activities  in  Wyoming  (Montana 
Game  and  Fish,  1978;  Wyoming  Recreation  Com- 
mission, 1980).  Hunting  pressures  would  increase 
in  Montana  from  64,900  participation  days  to  be- 
tween 70,700  days  for  Alternative  1  (No-Action) 
and  77,000  days  Alternative  4  (maximum  leasing). 
In  Wyoming  the  increase  would  be  from  269,625 
participation  days  to  between  380,800  for  Alterna- 
tive 1  and  414,700  for  Alternative  4. 

While  not  quantifiable  the  impacts  on  recreation 
would  be  degradation  of  sites  and  areas  from  in- 
creased use  and  vandalism,  and  increases  in  oper- 
ating and  maintenance  costs  to  federal,  state,  and 
local  governments  plus  the  private  sector. 


Railroads 


Appendix  F  (Figure  F-3)  shows  the  estimated 
TPD  for  each  alternative.  These  impacts  are  based 
on  peak  production  and  are  shown  on  Table  4-6. 
The  increased  number  of  trains  would  have  the 
most  impact  on  communities  along  the  main  lines. 
In  these  communities,  interruptions  for  at-grade 
crossings  would  increase  the  affect  on  traffic  flow, 
emergency  vehicles,  yard  operations,  and  noise 
levels  within  the  communities  (see  Noise  Section). 
The  probability  of  car/train  accidents  would  also  in- 
crease as  shown  in  Table  4-6. 

Increased  traffic  along  main  lines  would  result  in 
the  need  for  upgrading  switches  and  traffic  control 
systems,  additional  sidings,  and  increased  mainte- 
nance and  repair.  The  capacity  of  these  lines  could 
be  increased  to  keep  up  with  mining  production 
(personal  communication,  Peter  Briggs,  BN,  1981). 
New  railroad  spurs  would  be  added  to  provide 
access  to  new  mine  facilities.  These  new  railroad 
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spurs  would  remove  additional  acres  from  agricul-       NOISE 
tural  production  (see  Land  Use  section). 


Highways 


Increased  traffic  is  the  major  impact  on  road  and 
highway  systems.  Both  the  number  and  type  of  ve- 
hicles impact  roads  directly.  Increases  in  the  traffic 
along  primary  and  secondary  roads  would  require 
the  need  for  widening  and  safety  improvements  to 
expand  road  capacity.  Increase  in  traffic,  especially 
heavy  trucks  and  equipment,  would  cause  mainte- 
nance problems  such  as  surface  deterioration,  ruts, 
potholes,  snow  and  trash  removal,  bridge  replace- 
ment, and  signing.  Additional  increases  in  traffic 
would  result  from  increased  population.  This  growth 
is  not  estimated  to  exceed  2  percent  annually  (per- 
sonal communication,  Phil  Colbert,  Montana  State 
Department  of  Highways,  1981).  The  roads  con- 
necting population  centers  and  mines  would  be 
most  affected.  These  would  be  Highway  59,  High- 
way 387,  Highway  14/16,  Interstate  90  and  High- 
way 87  in  Wyoming;  Highway  212,  FAS  566,  FAS 
314,  FAP  92,  Interstate  90,  and  FAP  39  in  Mon- 
tana. 

Increased  traffic  and  road  deterioration  would 
cause  increased  accident  rates.  Because  statistical 
projections  are  not  available  for  specific  routes,  im- 
pacts are  not  quantified. 


UNAVOIDABLE  ADVERSE 
IMPACTS 


Increases  in  railroad  and  auto  traffic,  delays  for 
auto  traffic  at  grade  crossings,  accident  rates,  and 
road  maintenance  would  be  unavoidable. 


SHORT  TERM  VS.  LONG  TERM 


None  are  identified. 


IRREVERSIBLE/IRRETRIEVABLE 


Any  loss  of  life  or  property  in  car/train  accidents. 


The  noise-related  impacts  within  the  55  dBA 
zone  would  be  interference  of  sleep  and  work 
tasks,  disruption  of  concentration,  general  annoy- 
ance, and  disruption  of  wildlife  and  domestic  animal 
activities.  These  impacts  would  be  most  significant 
in  areas  along  new  railroad  lines  and  small  commu- 
nities which  do  not  presently  experience  large 
amounts  of  train  traffic.  These  areas  would  include 
the  proposed  Tongue  River  Railroad  and  the  towns 
of  Broadus,  Ashland,  and  Birney,  Montana.  For  rail- 
roads, the  distance  to  this  zone  has  been  calculat- 
ed based  on  traffic  projections.  The  distances  given 
in  Table  4-7  are  number  of  feet  from  the  track 
center  line  to  the  55  dBA  contour. 

Because  actual  ADT  projections  have  not  been 
calculated  for  highway  traffic,  specific  estimates  of 
zones  could  not  be  made.  The  55  dBA  zones  for 
most  routes,  however,  would  fall  between  500  and 
1,000  feet  from  the  road  center  line. 


SOCIOLOGY 


Social  Organization 


Social  organization  in  Ashland  and  Broadus 
would  change  considerably  with  new  federal  coal 
development.  Newcomers  would  be  different  from 
long-time  residents  in  terms  of  occupations,  values, 
and  interests  (Massey,  1977).  Influx  of  newcomers 
would  be  at  a  rapid  rate  (see  Table  4-11).  This 
rapid  population  growth  would  disturb  the  stability 
of  these  two  communities  by  changing  their  struc- 
ture and  function.  Because  of  these  two  factors, 
the  current  informal  system  would  not  be  able  to 
absorb  these  newcomers.  Thus,  newcomers  would 
establish  their  own  independent  social  networks.  In- 
terpersonal relationships  would  become  more 
formal.  Long-time  residents  may  feel  a  loss  of  their 
"sense  of  community."  Also,  in  Ashland  there 
would  be  the  potential  for  conflicts  between  the 
newcomers  and  the  Native  Americans.  It  is  likely 
the  Native  Americans  would  feel  their  lifestyle  and 
community  (both  in  Ashland  and  on  the  reservation) 
as  threatened  by  newcomers. 

The  social  organization  in  Gillette  would  continue 
apace  toward  formal  interpersonal  relationships. 
Population  increases  would  add  to  the  process  of 
urbanization  and  suburbanization. 
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Community  Services  and  Facilities 


The  community  services  and  facilities  that  would 
be  required  by  1990  are  given  in  Table  4-8. 


Housing 

Table  4-9  gives  the  projected  number  of  dwelling 
units  that  would  be  required  in  1990  under  each  al- 
ternative. 

There  is  planning  underway  for  housing  in  the 
Ashland  district.  A  subdivision  has  received  approv- 
al for  construction  of  46  dwellings  and  an  additional 
96  lots  (personal  communication,  Eldon  Price,  Ro- 
sebud County  Planner,  1981).  Also,  planning  for 
two  subdivisions  near  Ashland,  located  in  Powder 
River  County,  would  provide  for  an  addition  of  ap- 
proximately 180  dwellings.  The  update  of  the 
Powder  River  County  Comprehensive  Plan  of  1979 
discusses  plans  for  expansion  within  the  town  of 
Broadus  including  residential  areas  (Powder  River 
County  Director,  1981).  Since  Gillette  has  been 
growing  at  a  rapid  rate,  housing  construction  is  ex- 
panding concurrently. 


ECONOMICS 


Montana 

Montana  counties,  schools  or  communities  do 
not  receive  a  percentage  of  the  severance  tax  on 
mineral  production  from  the  state.  However,  in  an 
effort  to  tie  potential  benefits  to  potential  costs  in 
the  analysis  of  Alternatives  2,  3,  and  4,  additional 
revenues  to  local  entities  were  estimated  on  the 
basis  of  coal  production. 

Big  Horn  County 

Alternative  1  (No  Action).  Coal  production  will 
stimulate  growth  in  Big  Horn  County  even  without 
additional  federal  competitive  leasing.  A  production 
increase  of  100  percent  by  1986  would  cause  an 
equal  increase  in  coal  mining  employment  and  a 
moderate  increase  in  employment  by  other  sectors 
by  1990  (Table  4-10).  Population  increases  (Table 
4-11)  would  result  in  increases  in  public  expendi- 
tures through  1990  (Table  4-12)  after  which  the 
changes  would  stabilize. 

Alternatives  2,  3  and  4.  Were  it  not  for  the  slight 
increase  in  employment  caused  by  the  mainte- 
nance tract,  North  Decker,  Big  Horn  County  would 


not  be  affected  economically  by  Alternatives  2,  3, 
or  4.  Because  North  Decker  is  a  component  of 
each  of  Alternatives  2,  3,  and  4,  the  economic  im- 
pacts to  Big  Horn  County  would  be  the  same  under 
each.  However,  in  the  final  analysis,  a  relatively  in- 
significant increase  in  coal  employment  would  not 
result  in  a  notable  increase  in  public  expenditures 
until  1990,  at  which  time  public  revenues  derived 
from  the  tract  would  equal  or  slightly  exceed  the 
expenditures  (Table  4-12). 


Powder  River  County 

Alternative  1  (No  Action).  Without  additional  fed- 
eral competitive  leasing  the  economy  of  Powder 
River  County  is  expected  to  remain  static  (Table  4- 
12). 

Alternatives  2,  3,  and  4.  All  tracts  that  are  ex- 
pected to  provide  stimulus  to  employment,  except 
North  Decker,  are  located  in  Powder  River  County. 
However,  due  to  the  close  proximity  of  Ashland,  in 
adjacent  Rosebud  County,  only  40  percent  of  any 
resulting  population  increase  is  expected  to  reside 
in  Powder  River  County. 

Even  though  Powder  River  County  is  expected  to 
receive  less  than  half  of  any  population  increase, 
the  resulting  economic  impact  would  be  significant 
due  to  the  small  number  of  residents  in  the  county. 
Increases  in  expected  public  expenditures  during 
the  early  phase  of  construction  (1986)  would 
outweigh  any  possible  increase  in  revenues  to  the 
county,  at  that  time,  causing  a  negative  fiscal 
impact  under  each  of  Alternatives  2,  3,  and  4 
(Table  4-12).  By  1990,  however,  fiscal  surpluses 
would  occur  for  county  schools  and  the  community 
of  Broadus.  Powder  River  County  would  experience 
a  fiscal  surplus  under  Subalternative  2B  or  3B. 


Rosebud  County 

Alternative  1  (No  Action).  Ongoing  coal  develop- 
ment, a  new  power  plant,  and  an  increase  in  oil 
and  gas  activity  would  put  pressure  on  county, 
community,  and  school  resources  in  Rosebud 
County  without  additional  federal  leasing.  The  heav- 
iest impacts  would  be  realized  by  1986  as  public 
expenditures  increase  by  about  30  percent  to  pro- 
vide necessary  services  to  an  increasing  popula- 
tion. 

Alternatives  2,  3,  and  4.  Because  Rosebud 
County,  Ashland  in  particular,  would  provide  resi- 
dence to  60  percent  of  the  population  increase  as- 
sociated with  any  of  the  action  alternatives,  but 
would  not  be  the  recipient  of  public  revenues  from 
the  coal  production,  a  negative  net  fiscal  balance 
would  result  under  Alternatives  2,  3,  or  4  (Table  4- 
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12).  This  would  put  added  pressure  on  public  fi- 
nances as  it  would  be  occurring  during  a  period 
when  public  expenditures  are  expanding  due  to 
other  developments. 

Ashland:  It  is  expected  that  all  of  the  additional 
population  to  Rosebud  County,  due  to  Alternatives 
2,  3,  or  4,  would  reside  in  the  small,  unincorporated 
community  of  Ashland  (pop.  569  in  1980).  This 
would  severely  impact  the  community  (see  Table  4- 
11).  Subalternative  2B  or  3B  would  increase  Ash- 
land population  by  about  1,200  in  1990. 

Agricultural  Economics:  Appendix  G  (Tables  G-1 
and  G-2)  presents  an  analysis  of  the  relative  im- 
pacts to  agriculture  in  the  Montana  section  of  the 
region.  In  terms  of  cost/benefit,  Subalternative  2B 
or  3B  may  be  the  most  desirable. 

Wyoming 

Alternative  1  (No  Action).  Increased  coal  produc- 
tion, oil  and  gas  development,  new  power  plants, 
synthetic  fuel  plants,  and  uranium  development 
would  all  be  contributing  factors  to  what  is  expect- 
ed to  be  a  period  of  rapid  growth  for  several  coun- 
ties of  the  Wyoming  region  even  without  additional 
federal  coal  leasing.  In  Campbell  County  the  major 
force  behind  an  80  percent  increase  in  population 
by  1985  (Table  4-11)  would  be  a  fivefold  increase 
in  coal  production,  as  well  as  a  new  power  plant.  In 
Converse  County  a  tripling  of  coal  production  and 
the  construction  of  a  synfuels  plant  would  contrib- 
ute to  an  approximate  50  percent  increase  in  popu- 
lation by  1985.  Increased  coal  production  in  Sheri- 
dan County  is  expected  to  be  accompanied  by 
moderate  growth.  Other  counties  would  undergo 
steady,  but  less  spectacular,  growth  as  they  provide 
services  or  residences  for  commuters  to  the  coun- 
ties of  high  growth.  Population  increases  in  Natrona 
County  and  the  city  of  Casper  would  continue 
apace  as  Casper  continues  to  be  a  trade  center 
providing  wholesale  and  retail  outlets  and  services 
to  the  region. 

Alternatives  2,  3,  and  4.  In  terms  of  the  economic 
impacts  which  would  result  to  Wyoming  counties 
from  Alternatives  2,  3,  and  4  there  are  only  two  al- 
ternatives. This  occurs  because  the  effects  of  Alter- 
natives 2  and  3  are  the  same,  leaving  a  compari- 
son between  either  of  these  alternatives  and  Alter- 
native 4.  Predictably,  the  impacts  of  Alternative  4 
would  be  the  heaviest. 

Also  predictable  is  the  impact  to  Campbell 
County  under  any  of  the  alternatives.  Because  all 
tracts  under  consideration  in  the  Wyoming  section 
of  the  region  are  located  in  Campbell  County,  the 
largest  share  of  employment  and  population  in- 
creases would  occur  in  Campbell  County  (Tables  4- 
10,  4-11).  Any  employment  or  population  increases 


to  other  counties,  under  the  action  alternatives, 
would  be  due  to  creation  of  secondary  employment 
in  the  retail,  wholesale,  and  services  sectors  or  as 
a  result  of  persons  employed  in  Campbell  County, 
but  residing  in  another  county. 

Population  impacts  notwithstanding,  Campbell 
County  would  realize  a  significant  net  fiscal  surplus 
as  the  public  revenues  associated  with  Alternatives 
2,  3,  or  4  exceed  the  expected  public  expenditures 
(Table  4-12).  This  is  true  for  the  school  district  also. 
However,  after  the  higher  levels  of  sales  and  use 
tax  associated  with  the  construction  period  disap- 
pear, incremental  expenditures  by  the  city  of  Gil- 
lette resulting  under  these  alternatives  would 
exceed  expected  revenues  by  about  2.5  percent  of 
the  projected  1990  no-action  expenditures  under 
Alternative  2  or  3  or  by  about  5  percent  under  Al- 
ternative 4. 

As  the  public  revenues  associated  with  the  new 
coal  production  accrue  to  Campbell  County  and 
none  to  neighboring  counties,  the  incremental  net 
fiscal  balance  in  other  counties  would  be  negative 
as  public  expenditures  expand  to  serve  increased 
populations.  The  largest,  negative,  incremental  bal- 
ances would  occur  in  Natrona  County  and  Casper 
at  about  .5  million  dollars  under  Alternatives  2  or  3, 
or  about  1  million  dollars  under  Alternative  4  in 
1990.  The  1  million  dollar  level  would  equal  about  3 
percent  of  projected  1990  Natrona  school  district 
expenditures. 

Agricultural  Economics:  See  Section  3  "Socio- 
economics" in  the  Tract  Profiles  (BLM,  1981)  on 
the  individual  tracts  for  a  discussion  about  the  ef- 
fects of  coal  production  on  Wyoming  agriculture. 


UNAVOIDABLE  ADVERSE 
IMPACTS 


The  following  unavoidable  adverse  impacts  are 
presented  by  alternative  for  the  purpose  of  com- 
parison. Alternative  1  impacts  have  been  added  to 
each  of  the  other  alternatives. 


ALTERNATIVE  1 

1)  Removal  of  the  coal  beds  and  destruction  of 

overlying  strata. 

2)  Removal    of    approximately    275,000    acres    of 

aquifers. 

3)  Destruction  of  252  wells  and  25  springs. 
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4)  DS  concentrations  would  increase  in  reclaimed 

areas  possibly  two  to  three  times  the  mining 
levels. 

5)  Total  TSP  levels  would  be  about  69,300  tons  per 

year. 

6)  Alteration  of  soil  characteristics  and  properties, 

and  loss  of  vegetative  cover  on  approximately 
210,000  acres. 

7)  Wildlife  population  losses  due  to  poaching  and 

road  kills. 

8)  Between  1,311  and  3,733  cultural  sites  would  be 

disturbed.  Some  knowledge  would  be  lost  due 
to  excavation  of  sites  before  improved  technol- 
ogy. 

9)  Decrease  of  VRM  Class  III  and  IV  areas  to  Class 

V. 

10)  Loss  of  11,400  acres  for  conversion  of  existing 
rural  land  uses  to  mine-related  and  urban  uses. 

11)  High  demand  would  be  placed  on  existing  rec- 
reation facilities. 

12)  Increases  in  railroad  and  highway  traffic. 

13)  Increased  delays  for  auto  traffic  at  grade  cross- 
ings. 

14)  Increases  in  road  maintenance. 

15)  Increases  in  accident  rates. 


ALTERNATIVE  2 


1)  Removal  of  the  coal  beds  and  destruction  of 

overlying  strata. 

2)  Removal    of    approximately    310,000    acres    of 

aquifers. 

3)  Destruction  of  299  wells  and  33  springs. 

4)  DS  concentrations  would  increase  in  reclaimed 

areas  possibly  two  to  three  times  the  mining 
levels. 

5)  Total  TSP  levels  would  be  about  84,700  tons  per 

year. 

6)  Alteration  of  soil  characteristics  and  properties, 

and  loss  of  vegetative  cover  on  approximately 
267,400  acres. 

7)  Wildlife  population  losses  due  to  poaching  and 

road  kills. 

8)  Between  1,882  and  4,304  cultural  sites  would  be 

disturbed.  Some  knowledge  would  be  lost  due 
to  excavation  of  sites  before  improved  technol- 
ogy. 


9)  Decrease  of  VRM  Class  III  and  IV  areas  to  Class 

V. 

10)  Loss  of  1,200  acres  for  conversion  of  existing 
rural  land  uses  to  mine-related  and  urban  uses. 

11)  High  demand  would  be  placed  on  existing  rec- 
reation facilities. 

12)  Increases  in  railroad  and  highway  traffic. 

13)  Increased  delays  for  auto  traffic  at  grade  cross- 
ings. 

14)  Increases  in  road  maintenance. 

15)  Increases  in  accident  rates. 


ALTERNATIVE  3 


1)  Removal  of  the  coal  beds  and  destruction  of 

overlying  strata. 

2)  Removal    of    approximately    312,000    acres    of 

aquifers. 

3)  Destruction  of  310  wells  and  35  springs. 

4)  DS  concentrations  would  increase  in  reclaimed 

areas  possibly  two  to  three  times  the  mining 
levels. 

5)  Total  TSP  levels  would  be  about  86,100  tons  per 

year. 

6)  Alteration  of  soil  characteristics  and  properties, 

and  loss  of  vegetative  cover  on  approximately 
274,000  acres. 

7)  Wildlife  population  losses  due  to  poaching  and 

road  kills. 

8)  Between  1,855  and  4,277  cultural  sites  would  be 

disturbed.  Some  knowledge  would  be  lost  due 
to  excavation  of  sites  before  improved  technol- 
ogy. 

9)  Decrease  of  VRM  Class  III  and  IV  areas  to  Class 

V. 

10)  Loss  of  12,200  acres  for  conversion  of  existing 
rural  land  uses  to  mine-related  and  urban  uses. 

11)  High  demand  would  be  placed  on  existing  rec- 
reation facilities. 

12)  Increases  in  railroad  and  highway  traffic. 

13)  Increased  delays  for  auto  traffic  at  grade  cross- 
ings. 

14)  Increases  in  road  maintenance. 

15)  Increases  in  accident  rates. 
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ALTERNATIVE  4 


1)  Removal  of  the  coal  beds  and  destruction  of 

overlying  strata. 

2)  Removal    of    approximately    335,000    acres    of 

aquifers. 

3)  Destruction  of  352  wells  and  35  springs. 

4)  DS  concentration  would  increase  in  reclaimed 

areas  possibly  two  to  three  times  the  mining 
levels. 

5)  Total  TSP  levels  would  be  about  94,900  tons  per 

year. 

6)  Alteration  of  soil  characteristics  and  properties, 

and  loss  of  vegetative  cover  on  approximately 
293,500  acres. 

7)  Wildlife  population  losses  due  to  poaching  and 

road  kills. 

8)  Between  2,148  and  4,570  cultural  sites  would  be 

distubed.  Some  knowledge  would  be  lost  due 
to  excavation  of  sites  before  improved  technol- 
ogy. 

9)  Decrease  of  VRM  Class  III  and  IV  areas  to  Class 

V. 

10)  Loss  of  12,330  acres  for  conversion  of  existing 
rural  land  uses  to  mine-related  and  urban  uses. 

11)  High  demand  would  be  placed  on  existing  rec- 
reation facilities. 

12)  Increases  in  railroad  and  highway  traffic. 

13)  Increased  delays  for  auto  traffic  at  grade  cross- 
ings. 

14)  Increases  in  road  maintenance. 

15)  Increases  in  accident  rates. 


return  to  near  premining  levels  after  reclama- 
tion. 

3)  Anticipated  air  quality  impacts  would  constitute  a 
short-term  use  of  the  air  resource  near  the 
mines  which  could  place  a  potential  restriction 
on  the  nearby  development  of  other  industrial 
activities  that  emit  air  pollutants. 


ALTERNATIVES  2,  3,  AND  4 


1)  Short-term  impact  of  an  increase  of  DS  concen- 

trations in  reclaimed  areas. 

2)  Ground  water  levels  in  the  vicinity  of  the  mines 

would  be  lower  during  the  short  term  but  would 
return  to  near  premining  levels  after  reclama- 
tion. 

3)  Anticipated  air  quality  impacts  would  constitute  a 

short-term  use  of  the  air  resource  near  the 
mines  which  could  place  a  potential  restriction 
on  the  nearby  development  of  other  industrial 
activities  that  emit  air  pollutants. 

4)  Return  of  a  significant  part  of  the  disturbed  land 

to  a  productive  state  during  the  short  term  is 
anticipated. 

5)  Long-term  productivity  would  be  lowered  for  wild- 

life until  sagebrush  is  re-established. 

6)  A  cultural  inventory  of  the  unstudied  areas  of  the 

region  would  be  performed  at  an  earlier  date. 

7)  Short-term  loss  of  agricultural  productivity  on  the 

tracts  until  reclamation. 


SHORT  TERM  VS.  LONG  TERM 


IRREVERSIBLE/IRRETRIEVABLE 


The  following  lists  of  relationships  between  short- 
term  uses  of  man's  environment  and  the  mainte- 
nance and  enhancement  of  long-term  productivity 
have  also  been  presented  by  alternative. 


ALTERNATIVE  1 


1)  Short-term  impact  of  an  increase  in  DS  concen- 

trations in  reclaimed  areas. 

2)  Ground  water  levels  in  the  vicinity  of  the  mines 

would  be  lower  during  the  short  term  but  would 


The  following  types  of  irreversible  or  irretrievable 
commitments  of  resources  would  be  the  same 
under  each  alternative;  differences  between  alter- 
natives would  be  magnitude. 

1)  Coal  once  mined  and  consumed  would  be  irre- 

versible. Coal  not  mined  due  to  lack  of  technol- 
ogy would  be  economically  irretrievable. 

2)  Removal   of  aquifers   and   other   strata   in   the 

mined  areas  would  alter  conditions  of  ground 
water  occurrence. 


2)    Removal    of    perching 
springs  and  seeps. 


layers    would    destroy 


3)  Wells  would  be  permanently  destroyed. 
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4)  Municipal  water  consumed  by  the  additional  pop- 
ulation would  be  irretrievable. 

6)  Any  soil  loss  resulting  from  disturbance  would  be 

irretrievable. 

7)  Disturbance  of  natural  soil  profiles  and  different 

associated  vegetation  types  is  irreversible. 

8)  Wildlife  lost  would  be  irretrievable. 

9)  Loss    of    topographic    diversity    would    support 

fewer  deer  population. 


10)  Disturbance  to  cultural  resources  would  be  irre- 
versible. Data  retrieval  would  not  be  available 
to  future  researchers.  Buried  sites  would  be 
lost. 

11)  Land  used  for  urban  expansion  and  mine-relat- 
ed uses  would  be  irretrievable. 

12)  The  aesthetic  recreation  experience  would  be 
irretrievably  lost. 

13)  Loss  of  life  or  property  is  irretrievable. 
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TABLE  4- la 

ANNUAL  COAL  PRODUCTION  -  1990  (MILLION  TONS) 

(Federal,  State  and  Private  Coal) 


Alt.  1 


Alt.  2 


Alt.  3 


Alt.  4 


Existing  Mines 

194.43 

194.43 

194.43 

194.43 

Proposed  Mines 

128.9 

181.00 

181.60 

330.50 

PRLAs 

45.55 

45.55 

45.55 

45.55 

Total 


368.88 


420.98 


421.58 


470.48 


TABLE  4- lb 
ANNUAL  COAL  PRODUCTION  -  1990  (MILLION  TONS) 
(Federal  Recoverable  Reserves  Only) 


Alt'  1 


Alt.  2 


Alt.  3 


Alt.  4 


Existing  Mines 

194.43 

194.43 

194.43 

194.43 

Proposed  Mines 

128.90 

166.70 

169.20 

201.90 

PRLAs 

45.55 

45.55 

45.55 

45.55 

Total 


368.88 


406.68 


409.18 


441.88 
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TABLE  4-5 
ESTIMATED  AFFECTED  CULTURAL  SITES 
1990 


Alternative  1  1,311  to  3,733 

Alternative  2  1,882  to  4,304 

Alternative  3  1,855  to  4,277 

Alternative  4  2,148  to  4,570 

a/   Using  known  and  predicted  site  density  figures. 
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TABLE  4-7 
RAILROAD  NOISE  CONTOUR  ZONES 
(NUMBER  OF  FEET  FROM  TRACT  CENTER  LINE) 


Location 

Miles    City,    Montana    (Northern   Route)  4,640 

Gillette,    Wyoming    (Central   Route) 
Newcastle,    Wyoming    (Central   Route) 
Torrington,    Wyoming    (Southern   Route)  8,580 


Alternative 

1 

Alternatives 
1  &  2 

Alternative 
4 

4,640 

6,130 

7,536 

3,981 

3,981 

3,981 

8,580 

10,000 

11,659 

8,580 

10,000 

11,659 
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TABLE  4-9 
PROJECTED  NUMBER  OF  DWELLING  UNITS  REQUIRED  IN  THE 
POWDER  RIVER  REGION  IN  1990 


Montana      a/ 

Alternative    1 
Baseline 

Alternatives 
Increment 

2  or    3 
Total 

Alternati 
Increment 

.ve   4 
Total 

Big    Horn   County 
Hardin 

5,200 
1,800 

100 
0 

5,300 
1,800 

100 
0 

5,300 
1,800 

Powder   River   County 
Broadus 

1,150 
350 

500 
280 

1,650 
630 

1,000 
800 

2,150 
1,150 

Rosebud    County 

Ashland    District 

5,600 
350 

750 
750 

6,350 
1,100 

1,500 
1,500 

7,100 
1,850 

Wyoming  b/ 


Campbell  County 
Gillette 

Converse  County 
Douglas 

Crook  County 
Moorcrof t 

Johnson  County 
Buffalo 

Natrona  Country 
Casper 

Sheridan  County 
Sheridan 

Weston  County 
Newcastle 


17,600 

900 

18,500 

1,800 

19,400 

9,000 

460 

9,460 

900 

9,900 

8,200 

75 

8,275 

150 

8,350 

3,600 

35 

3,635 

70 

3,670 

2,900 

30 

2,930 

60 

2,960 

510 

10 

520 

15 

525 

3,700 

40 

3,740 

80 

3,780 

2,050 

20 

2,070 

40 

2,090 

33,200 

420 

33,620 

810 

34,010 

23,500 

290 

23,790 

570 

24,070 

14,600 

170 

14,770 

340 

14,940 

8,800 

100 

8,900 

200 

9,000 

3,500 

30 

3,530 

70 

3,570 

1,750 

15 

1,765 

30 

1,780 

a/   Estimates  based  on  1980  population  to  housing  ratio  derived  from  1980  final 
census  and  housing  count. 

_b/   Estimates  based  on  the  1980  population  to  housing  ratio  derived  from  1980 
preliminary  census  and  housing  count. 
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TABLE  4-10 
PROJECTED  EMPLOYMENT  FOR  THE  POWDER  RIVER  REGION  IN  1990 


Alternative    1 

Alternatives 

2   or    3 

Alterna 

tlve    4 

Montana      a/ 

Baseline 

Increment 

Total 

Increment 

Total 

Big    Horn   County 

Coal    Employment 

1,900 

80 

1,980 

80 

1,980 

All    Other   Employment 
Total 

5,600 
7,500 

80 
160 

5,680 
7,660 

80 

160 

5,680 
7,660 

Powder    River    County 

Coal    Employment 

15 

690 

705 

1,380 

1,395 

All    Other    Employment 

1,230 

690 

1,920 

1,380 

2,610 

Total 

1,245 

1,380 

2,625 

2,760 

4,005 

Rosebud    County 

Coal    Employment 

1,300 

0 

1,300 

0 

1,300 

All    Other   Employment 

6,100 

0 

6,100 

0 

6,100 

Total 

7,400 

0 

7,400 

0 

7,400 

Wyoming    b/ 


Campbell    County 
Coal    Employment 
All    Other    Employment 
Total 


9,200 
14,300 
23,500 


1,010 

180 

1,190 


10,200 
14,480 
24,680 


2,000 

300 

2,300 


11,200 
14,600 
25,800 


Converse    County 
Coal    Employment 
All   Other   Employment 
Total 


1,700 
7,200 
8,900 


0 
80 
80 


1,700 
7,280 
8,980 


0 
170 
170 


1,700 
7,370 
9,070 


Crook    County 

Coal    Employment 
All    Other   Employment 
Total 


0 
1,750 
1,7  50 


0 
20 
20 


0 
1,770 
1,770 


0 

29. 

30 


0 
1,780 
1,780 


Johnson   County 

Coal    Employment 
All   Other  Employment 
Total 


0 
2,600 
2,600 


0 
_30 
30 


0 
2,630 
2,630 


0 
_60 
60 


0 
2,660 
2,660 


Natrona    Country 
Coal    Employment 
All    Other   Employment 
Total 


0 
43,300 
43,300 


0 
540 
540 


0 
43,840 
43,840 


0 
1,100 
1,100 


0 
44,400 
44,400 


Sheridan   County 
Coal    Employment 
All   Other  Employment 
Total 

Weston   County 

Coal    Employment 
All   Other   Employment 
Total 


1,400 

9,500 

10,900 


0 
2,900 
2,900 


0 
130 
130 

0 
30 
30 


1,400 

9,630 

11,030 


0 
2,930 
2,930 


0 
250 
250 

0 
_50 
50 


1,400 

9,750 

11,150 


0 

_50 

2,950 


a/      Baseline    coal    employment   estimates    for   the   Montana   counties   were   extrapolated 
from   the   Wyoming    Powder   River    Input-Output   model    based   on   projected   additional 
coal    production.      Estimates   of   additional   coal    employment    under   Alternatives    2, 
3,    and   4  were  made   by   Keith   Bennett    in  Tract    Profiles,    Miles   City    District   Office 
(BLM,    1981).      All    secondary   employment    for   Montana    was   estimated   on   the   basis    of 
one   additional    job   for  each   permanent    primary   job   and    .5  additional    jobs    for   each 
temporary   primary    job. 

b/      All   Wyoming    employment    estimates    were    generated    by   the   Wyoming    Powder   River 
Input-Output   model   developed   by   John  McKean   at    Colorado    State   University. 
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TABLE  4-11 
PROJECTED  POPULATION  IN  THE  POWDER  RIVER  REGION  IN  1990 


Montana   a/ 


Big   Horn   County 
Hardin 

Powder    River   County 
Broadus 

Rosebud   County 
Forsyth 
Ashland    District 


Alternative  1 

Alternatives  2  or  3 

Alterna 

tive  4 

Baseline 

Increment 

Total 

Increment 

Total 

14,800 

320 

15,120 

320 

15,120 

4,400 

0 

4,400 

0 

4,400 

2,523 

1,120 

3,643 

2,200 

4,723 

715 

580 

1,295 

1,660 

2,375 

14,700 

1,680 

16,380 

3,400 

18,100 

3,800 

0 

3,800 

0 

3,800 

800 

1,680 

2,480 

3,400 

4,200 

Wyoming   b/ 


Campbell  County 
Gillette 

Converse  County 
Douglas 

Crook.  County 
Moorcrof t 

Johnson  County 
Buffalo 

Natrona  Country 
Casper 

Sheridan  County 
Sheridan 

Weston  County 
Newcastle 


45,100 

2,300 

47,400 

4 

,500 

49,600 

22,500 

1,150 

23,650 

2 

,250 

24,750 

21,400 

200 

21,600 

400 

21,800 

9,200 

90 

9,290 

170 

9,370 

6,400 

70 

6,470 

130 

6,530 

1,220 

15 

1,235 

30 

1,250 

8,300 

90 

8,390 

180 

8,480 

4,700 

50 

4,750 

100 

4,800 

84,000 

1,050 

85,050 

2, 

,050 

86,050 

59,500 

740 

60,240 

1 

,450 

60,950 

33,600 

400 

34,000 

770 

34,370 

20,300 

240 

20,540 

470 

20,770 

8,600 

80 

8,680 

160 

8,760 

4,300 

40 

4,340 

80 

4,380 

a_/   Montana  county  estimates  are  based  on  the  1980  ratio  of  population  to  employment 
for  permanent  employment  and  1.3  population  to  transient  employment.   Projections 
of  community  populations  are  based  on  the  1980  ratio  of  community  to  county. 

b/   Wyoming  county  estimates  are  based  on  the  1980  ratio  of  population  to  employment 

for  permanent  employment  and  the  ratio  of  1970-1980  population  change  to  the 

1970-1980  employment  change  for  transient  employment.   Projections  of  community 
populations  are  based  on  the  1980  ratio  of  community  to  county. 
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TABLE   4-12 
COUNTY,    SCHOOL,    AND   COMMUNITY   BUDGET 
LEVELS    PROJECTED  FOR   1990 
(Rounded    to    the    Nearest    $100,000,    Includes    Debt    Servicing) 


Montana 


Big  Horn  County 
Revenues 
Expenditures 
Balance 

Big  Horn  County  Schools 
Revenues 
Expenditures 
Balance 

Hardin 

Revenues 
Expenditures 
Balance 

Powder   River   County 
Revenues 
Expenditures 
Balance 

Powder    River    Co.    Schools 
Revenues 
Expenditures 
Balance 

Broadus 

Revenues 
Expenditures 
Balance 

Rosebud  County 
Revenues 
Expenditures 
Balance 

Rosebud  County  Schools 
Revenues 
Expenditures 
Balance 


Alternative  1 

Alternatives  2  or  3 

Alterna 

tive  4 

Baseline  a/ 

Increment 

b/    Total 

Increment 

b/  Total 

($1,000) 

($1,000) 

($1,000) 

($1,000) 

($1,000) 

8,200 

200 

8,400 

200 

8,400 

8,200 

200 

8,400 

200 

8,400 

0 

0 

0 

0 

0 

13,300 

400 

13,700 

400 

13,700 

13,300 

300 

13,600 

300 

13,600 

0 

100 

100 

100 

100 

1,000 

0 

1,000 

0 

1,000 

1,000 

0 

1,000 

0 

1,000 

0 

0 

0 

0 

0 

3,800 

1 

,400 

5,200 

2,500 

6,300 

3,800 

1 

,700 

5,500 

3,400 

7,200 

0 

-300 

-300 

-900 

-900 

2,000 

4 

,100 

6,100 

5,600 

7,600 

2,000 

900 

2,900 

1,700 

3,700 

0 

3 

,200 

3,200 

3,900 

3,900 

200 

200 

400 

300 

500 

200 
0 

100 
100 

300 
100 

400 
-100 

600 
-100 

9,800 

0 

9,800 

0 

9,800 

9,800 

1 

,100 

10,900 

2,300 

12,100 

0 

-1 

,100 

-1,100 

-2,300 

-2,300 

9,100 

0 

9,100 

0 

9,100 

9,100 

1 

,000 

10,100 

2,100 

11,200 

-1,000 


-1,000 


-2,100        -2,100 


Forsyth 

Revenues 
Expenditures 
Balance 


2,000 

2,000 

0 


2,000 
2,000 


2,000 

2,000 

0 
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TABLE  4-12  continued 


Montana 


Alternative  1 
Baseline  a/ 
($1,000) 


Alternatives  2  or  3 
Increment  b/    Total 
($1,000)  ~~  ($1,000) 


Alternative  4 
Increment  b/  Total 
($1,000)  ("$1,000) 


Ashland   c/ 
Revenues 
Expenditures 
Balance 


Wyoming 


Campbell  County 
Revenues 
Expenditures 
Balance 


26,600 
26,000 


5,700 
1,400 
4,300 


32,300 

28,000 

4,300 


11,300 
2,700 
8,600 


37,900 

29,300 

8,600 


School    District    #1 
Revenues 
Expenditures 
Balance 

Gillette 
Revenues 
Expenditures 
Balance 


69,800 

69,800 

0 

10,300 
3,600 
6,700 

80,100 

73,400 

6,700 

20,400 

7,000 

13,400 

90,200 
76,800 
13,400 

19,800 
19,800 

500 
1,000 

20,300 
20,800 

1,000 
2,000 

20,800 
21,800 

-500 


-500 


■1,000 


-1,000 


Converse    County 
Revenues 
Expenditures 
Balance 

School    District    //l 
Revenues 
Expenditures 
Balance 

Douglas 

Revenues 
Expenditures 
Balance 

Crook  County 
Revenues 
Expenditures 
Balance 


13,500 

0 

13,500 

0 

13,500 

13,500 

100 

13,600 

300 

13,800 

0 

-100 

-100 

-300 

-300 

24,800 

0 

24,800 

0 

24,800 

24,800 

200 

25,000 

500 

25,300 

0 

-200 

-200 

-500 

-500 

10,800 

0 

10,800 

0 

10,800 

10,800 

100 

10,900 

200 

11,000 

0 

-100 

-100 

-200 

-200 

4,300 

0 

4,300 

0 

4,300 

4,300 

0 

4,300 

100 

4,400 

0 

0 

0 

-100 

-100 
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TABLE   4-12  continued 


Alternative    1 

Alternatives    2  or    3 

Alterna 

tive    4 

Wyoming 

Baseline    a/ 

Increment 

b/        Total 

Increment 

b/    Total 

($1,000) 

($1,000) 

($1,000) 

($1,000) 

($1,000) 

School    District    #1 

Revenues 

5,600 

0 

5,600 

0 

5,600 

Expenditures 

5,600 

100 

5,700 

100 

5,700 

Balance 

0 

-100 

-100 

-100 

-100 

Moorcrof t 

Revenues 

500 

0 

500 

0 

500 

Expenditures 
Balance 

500 
0 

0 
0 

500 
0 

0 
0 

500 
0 

Johnson    County 

Revenues 

2,600 

0 

2,600 

0 

2,600 

Expenditures 

2,600 

0 

2,600 

100 

2,700 

Balance 

0 

0 

0 

-100 

-100 

School    District    #1 

Revenues 

7,100 

0 

7,100 

0 

7,100 

Expenditures 

7,100 

100 

7,200 

200 

7,300 

Balance 

0 

-100 

-100 

-200 

-200 

Buffalo 

Revenues 

2,400 

0 

2,400 

0 

2,400 

Expenditures 

2,400 

0 

2,400 

100 

2,500 

Balance 

0 

0 

0 

-100 

-100 

Natrona   County 

Revenues 

43,000 

0 

43,000 

0 

43,000 

Expenditures 

43,000 

500 

43,500 

1,100 

44,100 

Balance 

0 

-500 

-500 

-1,100 

-1,100 

School    District    #1 

Revenues 

37,300 

0 

37,300 

0 

37,300 

Expenditures 

37,300 

500 

37,800 

900 

38,200 

Balance 

0 

-500 

-500 

-900 

-900 

Casper 

Revenues 

50,400 

0 

50,400 

0 

50,400 

Expenditures 

50,400 

600 

51,000 

1,200 

51,600 

Balance 

0 

-600 

-600 

-1,200 

-1,200 

Sheridan   County 

Revenues 

20,400 

0 

20,400 

0 

20,400 

Expenditures 

20,400 

200 

20,600 

500 

20,900 

Balance 

0 

-200 

-200 

-500 

-500 
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TABLE  4-12  concluded 


Wyomi  ng 

Alternative    1 
Baseline    a/ 
($1,000) 

Alternatives    2  or    3 
Increment    b/        Total 
($1,000)  ~      ($1,000) 

Alterna 
Increment 
($1,000) 

tive    4 
b/    Total 
($1,000) 

School    District 
Revenues 
Expenditures 
Balance 

n 

13,700 

13,700 

0 

0 

200 

-200 

13,700 

13,900 

-200 

0 

300 

-300 

13,700 

14,000 

-300 

Sheridan 
Revenues 
Expenditures 
Balance 

9,900 
9,900 

0 

0 

100 

-100 

9,900 

10,000 

-100 

0 

200 

-200 

9,900 

10,100 

-200 

Weston    County 
Revenues 
Expenditures 
Balance 

4,700 

4,700 

0 

0 
0 
0 

4,700 

4,700 

0 

0 

100 

-100 

4,700 

4,800 

-100 

School    District 
Revenues 
Expenditures 
Balance 

#1 

4,500 

4,500 

0 

0 
0 
0 

4,500 

4,500 

0 

0 

100 

-100 

4,500 

4,600 

-100 

Newcastle 
Revenues 
Expenditures 
Balance 

2,000 

2,000 

0 

0 
0 
0 

2,000 

2,000 

0 

0 
0 
0 

2,000 

2,000 

0 

a/   These  are  the  budget  levels  that  are  expected  to  exist  without  additional  Federal 
Competitive  Leasing.   Expenditures  were  projected  from  actual  FY  1979/1980  budgets 
(including  debt  servicing)  on  a  per  capita  basis  in  order  to  maintain  the  per  capita 
spending  levels  of  FY  1979/1980.   It  is  assumed  that  revenues  will  equal 
expenditures. 

b/   The  additional  expenditures  above  baseline  expenditures,  which  are  required  to 

maintain  FY  1979/1980  per  capita  spending  levels  for  additional  populations,  were 
projected  from  actual  FY  1979/1980  budgets  (including  debt  servicing)  on  a  per  capita 
basis.   Additional  revenues  above  baseline  revenues  for  Montana  Counties   are  based 
on  revenue  to  coal  production  ratios  derived  from  a  baseline  run  of  the  coal  town 
model,  which  was  generated  by  Keith  Bennett.   Additional  revenues  for  Wyoming 
Counties  were  generated  by  a  coal  revenue  model  developed  by  Thomas  F.  Stinson  at  the 
University  of  Minnesota. 

c/   Because  Ashland  is  an  unincorporated  community  without  a  formal  budget  it  is 
difficult  to  make  reliable  budget  projections. 
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LIST  OF  PREPARERS 


CHARLES  WILKIE 


GLEN  NEBEKER 


Team  Leader 


Environmental  Coordinator 


Qualifications:  Range  Management;  Bureau  of  Land 
Management,  15  years 

Responsibility:  Overall  Direction  and  Management 


Qualifications:   Botony;    Bureau   of   Land   Manage- 
ment, 1  year 

Responsibility:  Vegetation  and  Reclamation 


GINA  RYAN 


CLARKE  MCCLUNG 


Writer/Editor 


Soil  Conservationist 


Qualifications:  Bureau  of  Land  Management,  2 
years;  Bureau  of  Reclamation,  1  year;  Depart- 
ment of  Defense,  5  years 

Responsibility:  Writing,  Editing,  and  Technical  Co- 
ordination 


Qualifications:  Range  Management;  Bureau  of  Land 
Management,  1  year 

Responsibility:  Soils  and  Reclamation 


MIKE  MCLELLAN 


ROBIN  HADLOCK 


Clerk-  Typist 


Qualifications:    Bureau    of    Land    Management,    2 
years 

Responsibility:  Word  Processing 


Wildlife  Biologist 

Qualifications:    Wildlife    Management;    Bureau    of 
Land  Management,  5  Vi  years 

Responsibility:  Wildlife 


DARREL  SCHWILLING 


FRED  NOACK 


Cartographer 


Qualifications:      Outdoor      Recreation       Planning; 
Bureau  of  Land  Management,  1  year 

Responsibility:    Cartography    and    Recreation    Re- 
sources 


Landscape  Architect 

Qualifications:  Landscape  Architecture;   Bureau  of 
Land  Management,  1  year 

Responsibility:  Visual  Resources,  Land  Use,  Trans- 
portation, Noise 


LARRY  MARKS 


MANTON  BOTSFORD 


Economist 


Archeologist 

Qualifications:  Fine  Arts;  Bureau  of  Land  Manage- 
ment, 4  years 

Responsibility:  Cultural  Resources 


Qualifications:  Economics;  Bureau  of  Land  Manage- 
ment, 1  year;  Farmers  Home  Administration,  1 
year;  Department  of  Agriculture,  5  years 

Responsibility:  Economics 
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LIST  OF  PREPARERS 


JOHN  PINCHOCK 


DOUG  HOOPER 


Geologist 

Qualifications:  Geology;  Bureau  of  Land  Manage- 
ment, 1  year;  State  of  Montana,  3  years;  Indus- 
try 1  year 

Responsibility:  Geology  and  Other  Minerals 


TOM  LUKOW 

Air  Quality  Specialist 

Qualifications:    Chemistry;    Atmospheric    Sciences; 
Bureau  of  Land  Management,  3  1/2  years 

Responsibility:  Air  Quality 


Sociologist 

Qualifications:  Sociology;  Bureau  of  Land  Manage- 
ment, 2  years 

Responsibility:  Sociology 
BERT  THOMSEN 

Hydrologist 

Qualifications:  Hydrology;   U.S.  Geological  Survey, 
22  years 

Responsibility:  Surface  Water 
BILL  LICHTLER 

Hydrologist 

Qualifications:  U.S.  Geological  Survey,  26  years 
Responsibility:  Ground  Water 
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Scenic  quality  classes  are  defined  by  a  system  rating  seven  key  factors  - 
landform,  vegetation,  water,  color,  influence  of  adjacent  scenery,  scarcity,  and 
cultural  modification.   There  are  three  scenic  quality  classes: 

Class  A  -  Areas  that  combine  the  most  outstanding  characteristics  of  each  rating 
factor. 

Class  B  -  Areas  in  which  there  is  a  combination  of  some  outstanding  features  and 
some  which  are  fairly  common  to  the  physiographic  region. 

Class  C  -  Areas  in  which  the  features  are  fairly  common  to  the  physiographic 
region. 

Management  classes  determine  the  amount  of  modification  allowed  to  the  basic 
elements  of  the  landscape.   There  are  five  classes: 

Class  I  -   Very  limited  management  activity  is  allowed.   Created  contrasts  must 
not  attract  attention.   This  classification  applies  to  wilderness 
areas,  wild  and  scenic  rivers,  etc. 

Class  II  -  Changes  in  any  of  the  basic  elements  caused  by  management  activity 

should  not  be  evident  in  the  characteristic  landscape.   Contrasts  are 
seen  but  must  not  attract  attention. 

Class  III  -  Contrasts  to  the  basic  elements  caused  by  a  management  activity  are 
evident,  but  should  remain  subordinate  to  the  existing  landscape. 

Class  IV  -  Any  contrast  attracts  attention  and  is  a  dominant  feature  of  the 
landscape  in  terms  of  scale,  but  it  should  repeat  the  form,  line, 
color,  and  texture  of  the  characteristic  landscape. 

Class  V  -   This  classification  is  applied  to  areas  where  the  natural  character  of 
the  landscape  has  been  disturbed  to  a  point  where  rehabilitation  is 
needed  to  bring  it  up  to  one  of  the  four  other  classifications.   The 
classification  also  applies  to  areas  where  there  is  potential  to 
increase  the  landscape's  visual  quality.   It  is  often  used  as  an 
interim  classification  until  objectives  of  another  class  can  be 
reached. 
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TABLE  G-2 
197  9  CROP  PRODUCTION  AND  CATTLE  INVENTORY  IN 
POWDER  RIVER  AND  ROSEBUD  COUNTIES  COMPARED  TO 
MONTANA  AND  THE  U.S. 


Bushels 
Per  Acre 


Total  Production 
Million  Bushels 


Barley 

Powder    River    County  £/ 
Rosebud    County  £/ 
Montana  £/ 
U.S.    b/ 


22.5 
45.0 
39.0 
50.6 


.11 

.29 

40.56 

373.07 


Corn   (Grain) 

Powder    River    County  £/ 
Rosebud    County  £/ 
Montana  £/ 
U.S.    b/ 


78.0 

77.0 

109.4 


.08 
.39 

7,763.77 


Oats 

Powder    River    County  jy 
Rosebud   County  £/ 
Montana  jy 
U.S.   b/ 


31.0 
48.0 
39.0 
54.4 


.05 

.08 

5.46 

534.39 


All  Wheat 

Powder    River    County  £/ 
Rosebud   County  £/ 
Montana  £/ 
U.S.   b/ 


24.3 
25.2 
22.7 
34.2 


0.98 

1.07 

116.48 

2,141.73 


All   Hay 

Powder    River    County  £/ 
Rosebud   County  £/ 
Montana  £/ 
U.S.    b/ 


Tons    Per  Acre 
1.37 
2.04 
1.80 
2.39 


Million   Tons 

.09 

.09 

4.29 

145.88 


Cattle    Inventory 

Powder    River    County  £/ 
Rosebud   County  £/ 
Montana  £/ 
U.S.    b/ 


January    1 , 

77.6 

86.1 

2,607.0 

110,864.0 


1,000  head 


a/      USDA,    1980a. 
b/      USDA,    1980b. 
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IQ,        X 


I      V,    I 


A 


-* 

w 


/ 


i- 
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2 

Big  Sky 

3 
4 

5 

Absaloka 
Coal  Creek 
Spring  Creek 

6 

7 

Decker-East  &  West 
Big  Horn 

8 

9 

North  Rawhide 
Eagle  Butte 

10 
12 

Fort  Union 
Clovis  Point 

Wyodak 

ia 

Caballo 

14 
15 

Belle  Ayr 
Cordero 

16 

17 

Jacobs  Ranch 
Black  Thunder 

lb 

Dave  Johnston 

■ 

Nortproducing  Mine 
19    Montco-Nance 

?0 

CX  Ranch 

21 

Ash  Creek 

n 

Black  Mountain 

73 

Dutchman 

24 

Wildcat  Creek 

75 

Buckskin 

26 

Dry  Fork 

2/ 

South  Rawhide 

2G 

East  Gillette 

2S 

Pea  body 

30 

Rojo  Caballos 

31 

Coal  Creek 

32 

Wymo  Fuels 

33 

North  Rochelle 

34 

Rochelle 

35 

Antelope 

LJ 

Delineated  Coal  Tracts 
3G    flock  Pile 

37 

Wildcat 

3fi 

Calf  Creek 

39 

Hay  Creek 

40 

Mi.  Logan 

41 

Two  Top 

^B 

Selected  Coal  Tracts  (Maintenance) 

43 

Colstrip  A  &  B 
Colsttip  C 

45 

Spring  Creek 

46 

North  Decker 

47 

West  Decker 

48 

Little  Rawhide  Creek 

mam 

49 

Fortin  Draw 

•tffrf  Cnal  Tracts  (Competitive) 

50 

Ash  land  (Coal  wood! 

a.  Coal  Cieek 

b.  Cook  Mm. 

51 

Ashland  (Decker-Birney) 

5? 

Northwest  Otter  Creek 

53 

Southwest  Otter  Creek 

54 

Spring  Draw 

55 

Rocky  Butte 

56 

Timber  Creek 

57 

Duck  Nest  Creek 

58 

59 

Keellne 

• 

Existing  Power  Plant 

60 

Colstrip  1 
Colstrip  2 

61 

Neil  Simpson 
Wyodak 

62 

63 

Dave  Johnston 

0 

Proposed  Power  Plant 

64 

Colstrip  3 
Colstrip  4 

65 

Wyodak  2 

▲ 

Refinery 

66 

67 

Wyoming 

m 

Texaco 

69 

70 

Glenrock 

71 

Amoco 

■ 

Proposed  Gasification  Plant 

72 

WyCoalGas 

REGIONAL  ACTIVITY 

Powder  River  Regional  Coal 
Environmental  Impact  Statement 


